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REVIEWS AND DESCRIPTIONS OF TABLES AND BOOKS

1[C, D].—J. Peters, Ten-place logarithm table:

v. 1. Ten-place logarithms of numbers from 1 to 100,000, together with Appen-

dix, Mathematical Tables, edited and computed by J. Peters and J. Stein (with

22-place logarithms of the trigonometric functions by G. Witt),

v. 2. Ten-place logarithms of the trigonometric functions from 0 to 90 for every

Thousandth of a Degree,

Auxiliary Tables for Ten-place logarithms table,

Published by the Reich Office for Land Survey by J. Peters, Under Scientific

Supervisor, Berlin, 1922, 1919, 1919, New Revised Edition, with English trans-

lations, F. Ungar Publishing Co., New York, 1957, xvi 4- 607 + xxciii + 195,

vii + 901, 76 + 53 p., 27 cm.    Price $50.00 per set.

This is a very welcome (photographic) reprint of volumes long out of print,

which have been much sought after, perhaps more for the Appendix, familiarly

known as Peters-Stein, than for the main tables. The reproduction is excellent, the

binding seems durable, and there is an English translation by C. J. Hyman of the

German introductory and explanatory text. A supplementary list of the errors

which have been noticed since the original printing has been prepared by C. J.

Hyman; there is even a translation of this into German.

The reviewer would like to point out that three errors which are associated with

him (p. 51 of the Auxiliary volume) were actually found by the late C. R. Cozens

and by Dr. J. W. Wrench, Jr. They were originally pointed out in this journal [1],

and this fact was noted by the reviewer in his communication with the publisher.

According to R. C. Archibald [2], J. T. Peters (1869-1941) was perhaps the

greatest mathematical table maker of all time. An astronomer by training, he was

largely responsible for the official German nautical and astronomical tables. In

addition, he prepared a long series of mathematical tables, at varying numbers of

decimal places, all of the highest standard of accuracy and of format.

For those who want a set of logarithmic tables, of upper middle class precision,

with trigonometrical functions for arguments in degrees and decimals, the present

volumes are unequalled. They include the following:

In volume I there is a table of logarithms to 10D of the integers from 1 to 1,000

and from 10,000 to 100,000, occupying about 600 pages. First differences are tab-

ulated.

In volume II there is a 10.D table with positive characteristics, of log sin x, log

tan x, log cot x, log cos x, for x = 0(.001)45°. First differences are tabulated, except

for small angles, where other methods of interpolation are to be used (see b) be-

low). These occupy 900 pages.

In the third volume there are auxiliary tables for use with 1), 2), which occupy

about 70 pages. This volume also includes the translations of the textual matter,

which occupies 53 pages.

a) Tables for improvement of first difference, given the second difference

(0(10)1000) and the phase (0(.01)1) (20 pages).
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b) Tables of S = log sin x — log x and T = log tan x — log x, with first dif-

ferences, for x = 0(.001)2.1°, to be used for interpolation (21 pages).

c) Miscellaneous relevant conversion tables (22 pages).

The various introductions give some account of the sources and construction

and checking of the tables; there are worked examples to show the uses of the

main and auxiliary tables. Included are Grimpen's values of logio£ to 84D and

logep to 82D, for primes up to 113.

In addition to these tables there is, in Volume I, an Appendix (of about 200

pages) containing the basic numerical data which Peters and his collaobrators used

in their work. This collection, made in collaboration with J. Stein (which is supple-

mented by a 22D table of the logarithms of the trigonometrical functions due to

G. Witt), is invaluable to all serious computers. We shall describe its contents in

some detail.

1) Many decimal values of such constants as ic, e, y, M = logioß, together with

various powers and multiples (12 pages).

2) Exact values of the first ten powers of the integers up to 308 with certain

higher powers of the primes under 100 (23 pages).

3) Reciprocals, to 32D, of the first sixteen powers of the integers up to 100 (22

pages).

4) Exact values of re! for re up to 60, and their expressions in prime factors

(2 pages).

5) Reciprocals, to 54£>, of re! for n up to 43. Also e, tr1, sin 1, cos 1, sinh 1, cosh 1

to52D (1 page).

6) Common logarithms of ra!, to 1SD, for ra up to 1200 (8 pages).

7) Exact values of binomial coefficients ( , J for ra up to 60, 0 < k < ra, and

their expressions in prime factors (14 pages).

8) Exact values (as rational fractions in lowest terms) of the Bernoulli num-

bers Bn, for re up to 90. Also logio-B« to 10D and -B„/-B„_i to 45 for ra up to 250

(5 pages).

9) Exact values of the tangent numbers Tn and the Euler numbers En, for

» up to 30. Also log« Tn and logio-Bn to 10D, Tn/Tn-i and Bn/B„_i to AS, for n

up to 50 (2 pages).
10) Various sums of reciprocals, all to 32D: 2~n ± 3~n + A~n ± 5"" + • • • and

2-n 4.4-»4-6-"+ • • • up to re = 100; 4-" 4- 6-" + 8-" + • • • and 3~n + 5~" 4-
7""+ • • • up to ra = 50; 3~n - A~n + 5~n - 6~" + • • • and 3~n - 5~n + 7~n -

9~n 4- ■ • • up to ra = 53 (5 pages).

11) Early coefficients, to 24Z>, of terms in power series for direct and logarithmic

trigonometrical functions of \irx (or related auxiliary functions such as tan \irx —

4/t{ (2 - x)-1 - (2 + x)-1}) (3 pages).

12) Complete factorization of integers up to 10192 (29 pages).

13) Various many decimal natural logarithm tables: loge ra, to 48Z>, for integers

up to 146 and thereafter for primes up to 9973; radix table of log, (1 ± a-10-6),

to ASD, for a = 1(1)9, re = 4, 5, 6; log, 2, log, 3, log, 5, log, 7 to 272Z> (26 pages).
14) Various many-decimal common logarithm tables: radix table of logm

(1 ±a-10-B),to28£>, fora = 1(1)9, ra = 1(1)14; log«,« for re = 2(1)9, to 28£>;
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logio re, to 61D, for integers re up to 100 and thereafter for primes up to 1097 ; radix

table of logio (1 ± a-10-"), to 61£», for a = 1(1)9, ra = 3, 4, 5, 6 (10 pages).

Witt's Tables. I. log sin a, log cos a, log cos a, log tan a, to 22D, for a = 0(10')45°

(positive characteristics).

II. log sin ß, log cos ß, log tan ß, for ß = 0(1") 10' and T = log tan ß - log ß"

together with the first three differences of log cos ß and T. It is shown how to get

21D values of the trigonometrical functions and their logarithms, at 1" interval,

using these tables and the addition formulae (33 pages).

John Todd

California Institute of Technology
Pasadena, California

1. Errors noted by J. W. Wrench, MTAC, v. 2, 1946, p. 138 and v. 6, 1952, p. 255, and by C.
R. Cozens, v. 1, 1943, p. 57.

2. Raymond Clare Archibald, "Mathematical Table Makers. Portraits, Paintings, Busts,
Monuments, Bio-Bibliographical Notes," Scripta Math. Studies, No. 3, Scripta Mathematica,
New York, 1948, p. 68.

2[F].—A. Gloden, Table de factorisation des nombres N1 4- 1 dans Vintervale 20000

< N < 30000, 100 p., 27 cm., hand-written, placed in the UMT File.
[F]—.A. Gloden, Table de factorisation des nombres N4 + 1 dans l'intervalle 30000

" < 7Y < 40000, 100 p., 29 X 21 cm., deposited in the UMT File.

These manuscripts considerably extend the tables of factorizations of N* + 1.

All odd prime factors less than 800 000 are listed. If the remaining factor is less

than 64 X 1010 it is prime and the factorization is complete. The primes greater

than 800 000 thus found are listed in the volume 30 000 < N < 40 000. Factoriza-

tions of iV4 + 1 have been published for N < 6000, with many entries blank or

incomplete. [For ra < 1000, see MTAC, v. 2, 1947, p. 252. For 1000 < N < 3000
see MTAC, v. 2, 1947, p. 211 ; v. 3, 1948, p. 118. For 3000 < N < 6000 see MTAC
v. 4, 1950, p. 224; v. 11, p. 274. For 6000 < N < 10 000 see MTAC, v. 5, 1951,
p. 28. For 10 000 < N < 20 000 see MTAC, v. 9, 1955, p. 26. For 30 000 < N <
40 000 see MTAC, v. 6, 1952, p. 102; v. 7, 1953, p. 33.]

J. L. Selfridge

University of California
Los Angeles, California

3[F].—A. Scholz & B. Schoeneberg, Einführung in die Zahlentheorie, Sammlung

Göschen Band 1131, Walter de Gruyter and Co., Berlin, 1955, 128 4- 20 p.
15 cm. Price DM 2.40.

This is a second edition of the booklet of the same title, by A. Scholz alone,

which was first published in 1939, and which is a compact source of information

in the subject of elementary number theory. Scholz died in 1942 and the new edi-

tion was prepared by B. Schoeneberg. In the new version some misprints and errors

have been corrected and the material has been brought up-to-date, e.g., recent

numerical work on Mersenne numbers has been included. However, the chapter on

"Algorithmisches Rechnen" has been omitted altogether; this is a great loss to
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those interested in computation, for it contained accounts of many useful ideas in

this area, in which Scholz was a real expert. The booklet is divided into four chap-

ters: Divisibility properties; Congruences and residue classes; Quadratic Residues;

Quadratic Forms.

Olga Taussky

California Institute of Technology
Pasadena, California

4[G].—Emma Lehmer, Roots of the reduced quintic, sextic, and seventh degree period

equations, 22 p., 37 X 28 cm., tabulated from cards punched by SWAC. De-

posited in the UMT File.

These tables list the generalized Gauss sum Sk = J^'^J exp (2 irimk/p) for each

prime p — kf 4- 1. This sum is the principal root of the reduced period equation of

degree k. The other k — 1 roots are computed using similar sums of cyclotomic

cosines [1], and are listed. The tables extend for k = 5 to p = 10061, for k = 6

to p = 4093 and for k = 7 to p = 5153. The evidence for and against various

conjectures about the distribution of Sk is discussed in [1].

J. L. Selfridge

University of California
Los Angeles, California

1. Emma Lehmer, "On the location of Gauss sums," MTAC, v. 10, 1956, p. 194-202.

5[K].—J. Aitchison & J. A. C. Brown, The Lognormal Distribution, University of

Cambridge, Department of Applied Economics Monographs, 5, Cambridge

University Press, Cambridge, 1957, xviii 4- 176 p., 25 cm. Price $6.50.

This useful monograph gives a thorough discussion of the history, theory, and

applications of the lognormal frequency function, bringing together material

hitherto to be found only in widely scattered publications. Though the authors'

principal motivation lay in applications to economic research, applications to other

fields have not been slighted. Four new tables are contained in the appendix. The

first gives the coefficient of variation, the skewness, the kurtosis, the ratio of the

mean to the median, the ratio of the mean to the mode, the frequency up to the

mean, and the Lorenz measure of concentration all to AD or AS for the standard

deviation, <r, of the normally distributed variable = 0(.05)1(.1)4. The next two

tables give values of two functions defined by the series,

y,_(re - l)2>t>_

' Y »'(» - 1) (re + 1) ■ • • (ra - 3 4- 2/)/!

xn(i) = MU) - tnfe^-J1)

which are required in finding minimum variance unbiased estimates of the mean

and variance of the lognormal distribution from a sample of re. These are tabulated

to AD for re = 10 (10) 200 (100) 500, 750, 1000, 5000, oo for both functions; for
t = .05 (.05) 2 for fait), and for /=   .05 (.05) 1 for x»(*)- The fourth table lists

*n(t)

and
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solutions of the equation u3 4- 3u = k, required for moment estimation in the three

parameter case, to AD for k = 0(.2) 10(1)24. The corresponding estimates of the

variance are also given to AD. An additional pair of tables gives for 65 artificial

samples of sizes 32, 64, 128, 256, and 512 the results of various methods of estima-

tion of the mean and variance.

C. C. C.

6[K].—Sidney   Siegel,   Nonparametric   Statistics for  the  Behavioral  Sciences

McGraw-Hill Book Co., New York, 1956, ix 4- 312 p., 23.7 cm. Price $6.50.

This useful text contains twenty-one tables in an appendix. None of these are

new but, like the text which brings together in one place discussions and illustra-

tions of a good selection of the more important nonparametric tests which previ-

ously had been available from rather scattered sources, this appendix makes the

associated tables readily available. The sources from which these tables are either

copied or adapted are given in each case.

In addition to tables of areas under the normal frequency curve, percentage

points of the Student-Fisher / and x2, factorials, binomial coefficients and squares

and square roots of the kind ordinarily found in statistics texts, the following are

more special:

Table D. The cumulative binomial probabilities,

¿l) (§)* to 3D for x = 0(l)iVand N = 5(1)25.
r_o \ r I

Table E. 1, 5, 10, 15 and 20 percentage points for the Kolmogorov-Smirnov

one-sample statistic D to 3D for N = 1(1)20, to 2D for N = 25, 30, 35 with a

large sample approximation formula for N > 35.

Table F. Upper and lower 5% values for the number of runs in sequences of

alternatives for the numbers of the two kinds of elements, wi, n2 = 2(1)20.

Table G. Critical values of T in the Wilcoxon matched-pair signed-ranks test

at the .025, .01 and .005 levels for the one-tailed test (.05, .02 and .01 for the two-

tailed test) for the number of matched pairs N = 6(1)25.

Table H. A page of the tests on the median due to J. E. Walsh with one and

two-tailed significance levels to 3D for sample sizes N = 4(1)15.

Table I. For the 2X2 contingency table with row entries A, B and C, D using

the Fisher-Yates test, .05, .025, .01, and .005 critical values for C given A (or for

D given B) for C 4- D = 2(1)^4 4- B and A + B = 3(1)15.
Table J. Probabilities to 3D of values of U as small as that observed in the

Mann-Whitney test for the sample sizes rei < n2 = 3(1)8.

Table K. Critical values of u in the Mann-Whitney test for the significance

levels .001, .01, .025, .05 for the one-tailed test (.002, .02, .05, .1 for the two-tailed
test) forrei = 1(1)20 and re2 = 9(1)20.

Table L. Critical values of K¿ in the Kolmogorov-Smirnov two-sample test at

the .01 and .05 levels for the one-tailed and two-tailed test for the sample sizes

m = re2 = 3(1)30, 35,40.
Table M. Approximate formulae for critical values of D in Kolmogorov-Smirnov
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two-sample test at the .001, .005, .01, .025, .05, and .1 significance levels for the

two-tailed test for large samples.

Table N. Probabilities to 3 or more D for Xr2 as large as that observed in the

Friedman two-way analysis of variance by ranks for N sets of K matched samples.

For K = 3 and N = 2(1)9 values are given for selected values of xr2 covering the

effective range in each case. For K = A values are given for similarly selected

Xr2's for N = 2,3, A.

Table O. Probabilities to 3D for selected values of H as large as that observed

in the Kruskal-Wallis one-way analysis of variance by ranks for all sets of sample

sizes «i, n2, n3 up to rai = n2 = n3 = 5.

Table P. Critical values of the Spearman rank correlation coefficient to 3D at

the .01 and .05 levels for the one-tailed test for sample sizes, N = 4(1)10(2)30.

Table Q. Probabilities to 3D or 2S for values of the Kendall rank correlation

coefficient 5 as large as that observed for S = 0(2)36 with sample size N = 4, 5,

8, 9 and for 5 = 1 (2)45 with N = 6,7, 10.
Table R. Critical values of s to ID in the Kendall coefficient of concordance at

the .01 and .05 significance levels for k sets of N rankings. For N — 3, values are

given for k = 8, 9, 10, 12, 14, 15, 16, 18, 20; for N = A for k = A, 5, 6, 8, 10, 15,
20; for N = 5, 6, 7 for k = 3(1)6, 8, 10, 15, 20.

c. c. c.

7[T£].—NBS Applied Mathematics Series, No. 48, Fractional Factorial Experiment

Designs for Factors at Two Levels, U. S. Gov. Printing Office, Washington, D. C,

1957, iv + 85 p., 26 cm. Price $.50.

This table gives designs for experiments with from 5 to 16 factors, each of

which may occur in two levels. These involve fractional replication ranging from

1/2 to 1/256. The designs are given in terms of blocks. For each design we are told

which main effects are measurable, which two-factor interactiona are measurable

for blocks only, and also for blocks and rows. In addition we are told which com-

binations are block confounding and which are row confounding. The number of

designs given is so large that it is to be expected that an experimenter will find

exactly the design needed for any desired information on two level factors involv-

ing not more than 16 factors.

Marshall Hall, Jr.

The Ohio State University
Columbus, Ohio

8[K].—D. Teichroew, "Tables of expected values of order statistics and products

of order statistics for samples of size twenty and less from the normal distribu-

tion," ¿raw. Math. Stat., v. 27, 1956, p. 410-426.

These tables represent the end product of a project undertaken originally by

the Institute for Numerical Analysis, National Bureau of Standards, to extend,

both in terms of sample size and decimal place accuracy, existing tables of the

means, variances, and covariances of order statistics for samples from a normal

population. Tables I and II give expected values of the order statistics and their

products to 10D for samples of size ra = 1(1)20. Tables III and IV give certain
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auxiliary functions required in the calculation, and in any further extension to

larger sample sizes, to 25D. Tables I and II to 20D can be obtained on 925 punched

cards by writing the Director, Numerical Analysis Research, University of Cali-

fornia, Los Angeles 24, California, and requesting table 5024. A charge of three

new cards for each one used will be made.

C. A. Bennett

Hanford Laboratories Operation
General Electric Company
Richland, Washington

9[K].—P. K. Bhattacharya, "Joint test for the mean and variance of a normal

population," Calcutta Stat. Assn., Bull., v. 6, 1955, p. 73-90.

Let xi, ■ • • , x„ be a sample from N(m, a2) and let nx = JZ *«> ns<?

= y, (x< — mo)2, (ra — l)s2 = 53 (xi — x)2, st = (x — m0) y/ñ. The problem of

testing simultaneously H:m = m0 against m > m0, and H2: a = <r0 against a > ao

is regarded as a four-decision problem. We reject Hi when x > c, and H2 when

s2 > k, where c and k are fixed by requiring that Pr (reject Hi) = Pr (reject H2)

and Pr (accept both) = 0.95, when m = m0 and <r = <ro. A second procedure is

obtained by replacing x by t and s2 by s02. For both procedures we are given to

3D the probabilities of the four decisions, for ra = 5(5)20, o-2/<r02 = 1 (.5)3.5, and

y/n(m — mo) = 0, .1, .4, 1, and 1.5.

J. L. Hodges, Jr.

University of California
Berkeley, California

10[K].—P. B. Patnaik, "Hypotheses concerning the means of observations in

normal samples," Sankhyá, v. 15, 1955, p. 343-372 (appendix).

The non-central t' distribution is given by

Ptf, ,, o) = C(,)(-^2)"+V(-v^j

fœu*
where Hh,(x) —   I   ~  exp \(u  4-  x)2du.  The solution of P(t'   <  x)   =   .05,

Jo   v\

P(t' > x) = .05 is tabulated to 2D for v = 4, 5, 8 *= 0(.5)4, and to 3D for v =

6(1)15, 20, S = 0(.5)4. The tabulation is based on the tables by Johnson and

Welch [1]. An approximation for the upper and lower percentage points is given

in terms of the central /-distribution. A number of statistical hypotheses for which

the t' statistic can be used are discussed.

Ingram Olkin

Michigan State University
East Lansing, Michigan

1. N. L. Johnson & B. L. Welch, "Applications of the non-central ¿-distribution," Bio-
metrika, v. 31, 1940, p. 362-389.
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11[K].—F. N. David & N. L. Johnson, "Some tests of significance with ordered

variables," Roy. Stat. Soc, Jn., ser. B, v. 18, 1956, p. 1-31.

A survey of test procedures based on medians, quartiles, interquartile ranges,

etc., is made. Numerous small tables, computed by the method of moments, of the

approximate percentage points are presented. In particular, to test the hypothesis

of equality of the means of two normal universes with equal but unknown variance,

the test criterion T = (XMl - XMl) (Ni + N2)/Ni(XUl - Xh) + N2(XU2 - Xh)

is proposed in which Ni, N2; XUl, Xu2; Xu¡, XU2; Xtí, X¡2 are the sample sizes, the

medians, and the upper and lower quartiles in samples from the two universes

respectively. 1%, 2.5%, and 5% points for Tare given to 3D for Nu N2 = 11 (4)51.

I. R. Savage

Center for Advanced Study
in the Behavioral Sciences
Stanford, California

12[K].—C. I. Bliss, W. G. Cochran, & J. W. Tukey, "A rejection criterion

based upon the range," Biometrika, v. 43, 1956, p. 418-422.

The data consists of k independent samples of ra measurements each. Under the

null hypothesis, the measurements are assumed to be normally distributed and

have the same variance. The alternative hypothesis of interest is that one of the

measurements is too large or too small to be consistent with the null hypothesis.

That is, the problem is that of rejecting an outlying observation. To perform the

proposed test first compute the range for each sample. Let T equal the largest of

the k ranges divided by the sum of all the ranges. If T is significantly large, the

null hypothesis is rejected and the aberrant observation determined by inspection

and rejected. Table 1 contains 3D upper 5 per cent points of T for k = 2(1)10

and ra = 2 (1) 10. Table 2 contains 2D upper 5 per cent points of (k 4- 2) T for k =

10,12, 15, 20, 50, and ra = 2(1) 10.
J. E. Walsh

Military Operations Research Division
Lockheed Aircraft Corporation
Burbank, California

13[K].—H. A. David, "Revised upper percentage points of the extreme studentized

deviate from the sample mean," Biometrika, v. 43, 1956, p. 449-451.

The upper 100 a percentage points of the extreme studentized deviate in a

random sample of ra observations, based on an independent estimate of the variance

with v degrees of freedom, are given to 2D for a = .10, .05, .025, .01, .005; and to

ID for a - .001, for ra = 3(1) 12 and v = 10(1)20,24,30,40,60, 120, «..Accuracy
to one unit in the last place recorded is claimed. This is a revision and slight exten-

sion of the original tables by Nair [1].

C. A. Bennett
Hanford Laboratories Operation
General Electric Company
Richland, Washington

1. K. R. Nair, "Tables of percentage points of the 'Studentized' extreme deviate from the sam-
ple mean," Biometrika, v. 39, 1952, p. 189-191. [RMT 1182, MTAC, v. 8, 1954, p. 84.]
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14[K].—Charles W. Dunnett, "A multiple comparison procedure for com-

paring several treatments with a control," Amer. Stat. Assn., Jn., v. 50,

1955, p. 1096-1121.

This paper is concerned with the case where the numerical results of an experi-

ment performed to compare p treatments with a control can be summarized in the

form of a set of numbers xo, x\, ■ • • , xp, and s, where the x's are the means of the

p 4- 1 sets of observations which are assumed to be independently and normally

distributed, xo referring to the control, and s is an independent estimate of the

common standard deviation. A procedure is presented for making confidence state-

ments about the true values of the p differences x < — xo, the procedure having the

property that the probability of all p statements being simultaneously correct is

equal to a specified value P. Tables are available that enable one to use the pro-

cedure for P = .95 or .99, p = 1(1)9, and degrees of freedom =5(1)20, 24, 30,

40, 60, 120, oo. When the number of observations in each set are equal the tables

yield exact probabilities for the 3D values given for either one-sided or two-sided

confidence limits while if the number of observations are not equal the value of P

must be approximated. Illustrative examples are given along with a theoretical

discussion of the procedure. A section dealing with the problem of optimum alloca-

tion of observations between control and treatments is also included in the paper.

C. F. Kossack
Purdue University
Lafayette, Indiana

15[K].—Gerald J. Lieberman & George J. Resnikoff, "Sampling plans for

inspection by variables," Amer. Stat. Assn., Jn., v. 50, 1955, p. 457-516.

Inspection procedures are known as sampling inspection by variables when

items of a sample drawn at random from a lot are classified into defective or non-

defective on the basis of a variable quality characteristic; the decision to accept

or reject the lot is a function of these measurements (as opposed to the decision

being based on the number of defectives as in sampling by attributes). Measure-

ments of this quality characteristic are assumed to be independent, identically

distributed normal random variables.

Sampling plans are presented giving the sample size re and the maximum allow-

able estimated proportion of defectives p. They are classified according to Accept-

able Quality Level (AQL) and sample size. Tables are presented for the purpose

of transforming the data into uniform minimum variance unbiased estimates of

the percentage defective in the lot.

Table I presents inspection plans based on a known standard deviation for

AQL's - .04, .065, .1, .15, .25, .4, .65, 1, 1.5, 2.5, 4, 6.5, 10, 15 all in per cents.
Minimum values of ( U — L) /a are given below which no inspection is necessary

in order to reject the lot. U and L denote upper and lower specifications of the

quality characteristic and a denotes the known standard deviation. Table II gives

the estimates of the lot percentage defective to 3D for
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in which o- is the known standard deviation. Table III gives sampling plans based

on an unknown standard deviation for the same set of AQL's and Table IV gives

estimates of the lot percentage defective to 2D for Cu = (U — X)/S and CL =

(L — X)/S = 0(.1)3.9 where S2 is the unbiased estimate of the variance. Tables V

and VI are strictly analogous tables for use with the average range, R, the argu-

ments in Table VI being C„" = k(U - X)/R and CL" = k(X - L)/R with the
values of h given to 3D in Table V for each sampling plan. Figures 1 up to 16

present OC curves for all the sampling plans based on unknown standard deviation

(curves for sampling plans based on average range and known standard deviation

are essentially equivalent).

Cyrus Derman

Columbia University
New York, N. Y.

16[K].—Stanley Reiter, "Estimates of bounded relative error for the ratio of

variances of normal distributions," Amer. Stat. Assn., Jn., v. 51, 1956, p.

481-488.

Let wi, w2 be sizes of independent random samples, respectively. Let 0 = rai/w2.

Enter Table 1 with 0=1, 1.5, 2, 5, 10, 100, and for a required bounded relative

error K (in the sense of Blackwell and Girshick [1] K = 1.01, 1.02, 1.05, 1.10,

1.25, 1.30, 1.40, 1.50) find ß* to 4D to be used in the "best" estimate j3*(¿i2/¿22) of

o-?/(j22, where nió^i2/cri2 and nw-f/oê are required to be independently distributed

as x2 with rai and n2 degrees of freedom. The confidence coefficient a associated

with the estimate is then read from one of seven charts which show a as a function

of «i, «2, and K (K as above, excluding K = 1.01).

H. A. Freeman

Massachusetts Institute of Technology
Cambridge, Mass.

1. David Blackwell & M. A. Girshick, Theory of Games and Statistical Decisions, John
Wiley and Sons, Inc., New York, 1954, p. 316-323.

17[K].—Edgar J. Gilbert, "The matching problem," Psychometrika, v. 21,

1956, p. 253-266.

Each of two decks of cards consists of 5 suits of c cards per suit. One deck is

thoroughly shuffled, and each card is then compared with the card in the same

ordinal position in the other deck. If the two cards compared are of the same suit

a "matching" is recorded. The probability of h or more matchings is tabulated to

5Dfor s = 2(1)11 fore = 1, 2; for 5 = 2(1)8 fore = 3; for 5 = 2(1)5 fore =
4, 5; for s = 2, 3 for c = 6, 7; and for 5 = 2 for c = 8(1)12; in each case for all

possible values of h. The fitting of various standard statistical distributions as an

approximation to other cases is discussed. It is concluded that the normal distribu-

tion is frequently wide of the mark, and that the Gram-Charlier type B is the most

generally accurate.

T. N. E. Greville
Social Security Administration
Washington, D. C.
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18[K].—A. Clifford Cohen, Jr. "Maximum likelihood estimation of the dispersion

parameter of a chi-distributed radial error from truncated and censored samples

with applications to target analysis," Amer. Stat. Assn., Jn., v. 50, 1955, p.

1122-1135.

The radial error (from the true mean) in a ^-varíate normal distribution with

covariance matrix a2I, is distributed, essentially, as x2 with p degrees of freedom.

The maximum likelihood estimate of a is to be computed on the basis of a truncated

sample of ra observations in the range 0 < r < r0, e.g., as in a circular target. Set-

ting & = r0/<r, the maximum likelihood estimate is obtained by solving

±ro2/nro2 - ¿fi- *»<*■>     1 = fo(&),

for £o and converting to the equivalent a where #„(&) is the standard x2 density

at the point £o for p d.f. and Ip(£o) is the upper tail area of the same distribution.

Table I gives Gp(£) for p = 2 and p = 3 to 5D for £ = .0(.1)4(.5)5.

Leo Katz

Michigan State University
East Lansing, Michigan

19[K].—A. Huitson, "A method of assigning confidence limits to linear combina-

tions of variances," Biometrika, v. 42, 1955, p. 471-479.

Consider estimation of a linear function of r unknown population variances

cii • ■ • , o2. The estimation data consists of the corresponding statistics, s-?, ■ ■ ■ , s2.

The Si2 are mutually independent and sf/cn2 has a x2 distribution with/< degrees of

freedom (i = 1, • • • , r). The problem is to obtain approximate confidence limits

for 2Zï X.ítí2, where the constants X< are arbitrary but specified. These confidence

limits are obtained by determining an approximate expression for the statistic

y = y (íi2, • • • , Sr2, P) with the property that Pr[£ MîVXîW < y~\ = P.
Let £ denote the 100P percentage point of the normal distribution with zero mean

and unit variance and Vmn = (£ \imsiimfrn)/('^l XtS»2)"1- Then, to terms of

order l//i2, y = h0 + hi 4- h2 4- h3. Here h0 = 1, h = £v/2~K2i,

h = eVmi - AV23/3V2{] - 2Yn/3V2i,

h3 =   VfFâfC- AVn(3V2i)-i + 9F43VIF2i)-2 -  ?«<?■)-*

- 23(F32/3)2F2i)-3] + ei- SV32(3V2i)~l

+ 2F2l - 16(F32/3)2(F2i)-' 4- 5F43(v2 V2i)~2.

For r = 2, the X,- of the same sign, and/» > 16, two decimal accuracy appears to

be obtainable from the relation y = ho + hi, + Ä2. Tables 1-4 contain 2D values

of y for r = 2; (XiSi2 + X2s22) = 0(.l)l.;/i,/2 = 16, 36, 144, <x> ; P = .01, .05,

.95, .99;andX2X2 > 0.

Lockheed Aircraft Corporation
Burbank, California

J. E. Walsh
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20[K].—C. Radhakrishna Rao & I. M. Chakravarti, "Some small sample tests

of significance for a Poisson distribution," Biometrics, v. 12, 1956, p. 264-282.

The authors investigate 3 problems associated with the Poisson distribution

particularly if the parameter p. is small: (1) homogeneity of observations, (2)

goodness of fit, and (3) deviation in the frequency of any class from its theoretical

value, usually the zero class. For testing of homogeneity the authors compare the

classical x2 test with a newly derived likelihood ratio test. They conclude that the

X2 test is adequate for T/f > 3 where T is the total of the / observations. Four

tables are provided for exact tests and in all tables T = 3(1)10,/ = 3(1)10(10)100.

In the first table the critical values of X^x,-2, x,- being the value of the i-th observa-

tion, are given to 1 or 2 5 such that the significance level is less than or equal to

.05. The actual significance level is tabled. Similarly, the critical values of ^x<

logeX,-, the likelihood test for homogeneity, are given to 2 or 3 S. The third table

lists the critical values of 22/rloge(/rr!), fr = observed frequency of the variate

with value r. This is the likelihood ratio test for the observed distribution to be

Poisson. In the fourth table, the authors give the critical value of the frequency

of the zero class in the Poisson. The authors also investigate truncated Poisson

distributions and illustrate the theory with interesting examples.

L. A. Aroian

Systems Development Laboratories
Hughes Aircraft Company
Culver City, California

21[K].—Henry J. Horn, "Simplified LD6o (or ED6o) calculations," Biometrics,

v. 12, 1956, p. 311-322.

Let P(x) be a cumulative distribution function and Xi< • • • < x„,andlet£,= ?",■/«<

be a binomial estimate of .F(x,-) based on n, independent trials. Thompson [1] has

given a moving average method for estimating the value of m such that F(m) = 5,

i.e., the LD50 or ED6o, in dose-response assays. In this method only the k values of

Pi most nearly bracketing \ are used. Weil [2] gives tables to facilitate the calcu-

lation of m and approximate confidence limits as a function of rh+i, • • • , rh+k in

the special case re¿ = « and log xk+i = log xk + d. If k = 4, re = 4 or 5, and the

values of x are in geometric progression with x = 10*/2 or x = 10,/3 (s an integer),

the present tables give directly the estimate of m and approximate confidence

limits, both to 3S, for the more probable of the re* possible outcomes, (r„+i, • • • ,

»*+*) •

Paul Meier

The Johns Hopkins University
Baltimore, Maryland

1. W. R. Thompson, "Use of moving averages and interpolation to estimate median effective
dose," Bad. Rev., v. 11, 1947, p. 115-145.

2. Carrol S. Weil, "Tables for convenient calculation of median-effective dose (LDS0 or
EDto) and instructions in their use," Biometrics, v. 8, 1952, p. 249-263.
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22[K].—Gottfried E. Noether, "Two sequential tests against trend," Amer.

Stat. Assn., Jn, v. 51, 1956, p. 440-450.

Table I aids in applying the Wald sequential probability ratio test to a binomial

population when H0: p = f and Hi: p = 5 4- «. The table is for a = ß = .05 and

e = .01 (.01).49. Values of the slopes, intercepts, and average sample numbers are

given.

Table II contains values of

forx = .01(.01)1.00(.02)2.00(.04)3.00to5D.

I. R. Savage

Center for Advanced Study
in the Behavioral Sciences
Stanford, California

23 [K].—Douglas G. Chapman, "Population estimation based on change of compo-

sition caused by a selective removal," Biometrika, v. 42, 1955, p. 279-290.

A population consists of two classes with sizes Xt and F< (X¡ 4- F< = Ni) at

times ti (i = 0, 1). Samples of reo and Mi are taken from this population at ¿0 and

h, respectively. Between these two periods, Rx = Xi — Xo are removed from the

X-class and Ry = Fi — F0 from the F-class. Formulas are given to estimate No

and Xo and the variances of the estimates. Table 1 presents values to 2D of the

optimum sample ratio rei/ra0 to estimate No when Ry = 0 for selected values of

(Rx/Xo) : .01, .02, .05, and .1 (.1) .5. Table 2 presents simliar values to 3D to esti-

mate Xo for selected values of (X0/N0): .1(.1).9; and (Rx/No): .01, .02, and

.05(.05).25.

The author also compares the cost of the above method relative to the familiar

tagging or capture-recapture procedure. Table 3 presents minimum values to 2D

of the relative cost of tagging to the cost of classification such that the variance of

No is greater for the tagging procedure; this table is given for the selected values

iX0/No) and iRx/N0) used in Table 2.

R. L. Anderson
North Carolina State College
Raleigh, North Carolina

24[K].—Rolf Bargmann, "Signifikanzuntersuchungen der einfachen Struktur in

der Faktoren-analyse," Mitteilungsblatt für Math. Stat., v. 7, 1955, p. 1-24.

LetP* = IM((k - l)/2,|)i

P(k,r,n) -E(*I¡ JÎJÀ**1*^ - P*)"-; = IPt(r-k + l,n-r+l),

where Ix(a, b) is the incomplete Beta function. Table I gives the values of Pk to

4D for k = 2(1)16. (P5 = .1495 and not the .1459 entered in the table, Pi2 = .2549

instead of .2548). The principal table gives integral values of r approximately
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satisfying P(k, r, ra) = a for a = .001, .01, .05, .10, .25, .50; k = 2(1)12. The
tabled r is usually the largest integer satisfying P(k, r, ra) < a. In some cases the

author uses the next lower value of r when the resulting P(k, r, ra) — a is small;

in these cases the value of r is printed in italics. The rules followed by the author

in deciding whether P(k, r, re) — a is small are not clear.

Ingram Olkin
Michigan State University
East Lansing, Michigan

25[K].—S. B. Chaudhuri, "Statistical tables and certain recurrence relations

connected with ^-statistics," Calcutta Stat. Assn., Bull., v. 6, 1956, p. 181-188.

In samples of Wi and n2 from normal p-variate universes, in order to test the

hypothesis that the two universes have the same set of variances and covariances

the fundamental test statistics are the p roots, Ki2, K22, • ■ • , Kp2, called ^-statistics,

of the determinantal equation | A'a — K2A"a\ = 0 in which (A'a) and   (A"a)

are the variance-covariance matrices of the two samples. With X  =   (rei —  1)/

\K2
(«î — 1) and û = -— (the maximum â so defined), the authors gives to 2D

1 + Xri2

the 5% and 1% points of & for p = 2 and m = re = 2.5(.5)5(1)11 where m =

(ni - p - 2)/2 and re = (re2 - £ - 2)/2. This extends the table of Nanda [1]. In

addition for p — 3, 5% and 1% points are here given for â to 2D for m,n = 0(.5)2

andrei = re = 2.5(.5) (1)8.
C. C. C.

1. D. N. Nanda, "Probability distribution tables of the larger root of a determinantal equation
with two roots," Indian Soc. Agr. Stat., Jn., v. 3, 1951, p. 175-177. [RMT 1082, MTAC, v. 7,
1953, p. 95.]

26[K].—N. Marakathavalli, "Unbiased test for a specified value of the para-

meter in the non-central F distribution," Sankhyd, v. 15, 1955, p. 321-330.

Given a sample of re observations {x<} from normal populations with common

variance a2 but unequal means {ai}. Then y,*L, x¿2/<r2 is distributed as a non-

central x'2 with re degrees of freedom and non-centrality parameter, X = 2J¿=i a?/o2.

The author considers the non-central P'-distribution, which is the ratio of a non-

central xi'2 and a central x2 with respective degrees of freedom, vi and v2, under the

null hypothesis, Ho : X = Xo. A table is presented to determine the rejection region

for an unbiased test of Ho against the two-sided alternative X =j= X0. The region is:

F' < ai or > os, where Prob (F' < ai \ Ho) = «i and Prob (F' > as | H0) = a2,

ai 4- a2 = a = .05. This table presents values of ai and a2 to 3D, oi generally to

2D and a2 to ID, for n = 1(1)8, v2 = 4(4)20, 40, 60, » and

'-ïSfr-1-2'
The author also indicates how this table can be used for analysis of variance,

correlation ratio, multiple correlation, and discriminant analysis problems.

North Carolina State College
Raleigh, North Carolina

R. L. Anderson
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27[K].—K. J. Ramachandran, "On the simultaneous analysis of variance test,"

Ann. Math. Stat., v. 27,1956, p. 521-528.

The author first considers the general problem of determining the ai in the

equation

P J-1 < aiti/m; i = 1, 2, • • • , k    = 1 - a,

where the Si and 5 are mutually independent; Si/a2 is distributed as x2 with /<

d.f. and S2/^2 as x2 with m d.i. A method of evaluating P is presented and then a

special method is developed for the case tf = t, for all i. In the latter case P becomes

P[u - % < b],

where 5ma, is the maximum of the Si and b = at/m (ai = o, for all i). Upper 5%

points of u are given to 2D for k = 2;t = 1(1)4(2)12, 16, 20; and

m = 5(1)8(2)12(4)24, •».

R. L. Anderson

North Carolina State College
Raleigh, N. C.

28[K].—Martin Fox, "Charts of the power of the P-test," .4rere. Math. Stat., v.

27, 1956, p. 484-497.

Write /i and f2 for the degrees of freedom of numerator and denominator, re-

spectively, of P. Let a be the size and ß the power of P.

Write

<f> = DS.*/(/i + I)*2]»,

where Se* is the value of Sb2 when the observable random variables are replaced

by their expectations under the alternative hypothesis, and Sb2 is the sum of squares

in the numerator of P. Eight charts show constant <p for all combinations of ß =

.5, .7, .8, .9, and a = .01, .05. The charts are designed to show readily the combina-

tion of /i and f2 required to obtain power ß against a given alternative. A detailed

numerical example, two nomograms facilitating interpolation in ß for both values

of a, and references to earlier tables are included.

H. A. Freeman

Massachusetts Institute of Technology
Cambridge, Mass.

29[K].—H. A. David, "On the application to statistics of an elementary theorem

in probability," Biometrika, v. 43, 1956, p. 85-91.

The author is concerned with statistical applications of the following theorem

in probability. Let P ,-,•...* denote  the joint probability of r(<   re)   events Au

Ai, • • • , Ak; and Sr the sum of the I   1 P's with r different subscripts; then the
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probability pm,n of the realization of at least m events out of « is given by

This result is applied to the distribution of the extreme deviate from the sample

mean, and the maximum P-ratio s^^/s2. The author's table 1 gives the value of

P(X), the probability to 3D of rejecting the largest of re observations by the use of

*max — x at the 5 per cent level of significance, when all the observations are normal

with unit variance, re — 1 have mean p. and one has mean p. 4- X, for X = 1(1)4,

re = 3(1)10, 12, 15, 20, 25.
In table 2 are given the probabilities to 4D for various designs of size I X I,

(randomized blocks, Latin squares, and Graeco-Latin squares) with which the

ordered P-ratio P(¡> exceeds the upper percentage point P„ of the corresponding

random P-ratio where / = 3, t = 1, 2, 3; / = 5, 7, 9, a> ; / = 1 (1)4, a = .05, and

0.01.
In table 3 are given the upper 100a percentage points, to 3S usually, of the

maximum P-ratio followed by the corresponding lOOa/re percentage points of F

for the re-factor designs of table 2 where / = 3, 5, 6(1)9, re = 2, 3, 4, a = 0.05

and 0.01.

L. A. Aroian

Systems Development Laboratories
Hughes Aircraft Company
Culver City, California

30[K].—K. C. S. Pillai, "On the distribution of the largest or the smallest root

of a matrix in multivariate analysis," Biometrika, v. 43, 1956, p. 122-127.

The joint distribution of the roots of a certain matrix is well known,

e

Piûi, ■■■ ,û.) = Cis, m, re)ü 0<"(1 - #i)n II (#i - *») -
i i>,

0 < t?j < • • • < tf„ < 1.

The author gives approximations for the upper percentage points for the largest

(smallest) root for 5 = 2, 3, 4, 5. For s = 2, Nanda [1] tabulated the inverse

function ¿-1 (.95), P-1 (.99) form = 0(|)2, re =è(è)10, where P(x) =P(<?<x).

The author tabulates P~l (.95), P~l (.99) to 35 for m = 0(1)4, re = 5(5)30,

40(20)100, 130, 160, 200, 300, 500, 1000 using the approximation

1 - P(x) - xm+1(l - x)"+I[2P(m + 1, « 4- l)5(2m 4- 2, 2« + 2)]"1.

Ingram Olkin

Michigan State University
East Lansing, Michigan

1. D. N. Nanda, "Probability distribution tables of the larger root of a determinantal equa-
tion with two roots", Indian Soc. Agr. Stat., Jn., v. 3, 1951, p. 175-177. [RMT 1082, MTAC,
v. 7, 1953, p. 95.]
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31[K].—D. E. Barton & F. N. David, "Tests for randomness of points on a line,"

Biometrika, v. 43, 1956, p. 104-112.

The present paper is one of a set of papers by the same authors dealing with

ordered intervals [1]. On a line of unit length, (re — 1) points are dropped randomly

forming re intervals. Let the distances from one end of the line be x,- (i = 1, 2,

• ■ ■ , re — 1) with xi < x2 < • • • < x„_i. Let di = x\,

di = Xi — X,_l(l   < i < n —  1), dn =   1  — Xn_l.

Let {gi} be {di} with gi the smallest di, g2 the next larger, etc. Let r¿ be the solu-

tion of ¿r, = gi- Let r{ be the solution of di = gr<>. The paper deals with distri-

butions of (i)

R - Í>/,        (n)  F = ¿idi,       (ni) G = ¿ngi,
V=l «—1 t=i

t n

(iii') G,t =  ^2rigi,    and    (iv) G* = n 23 ¿¿g¿.
¿=-8 I—1

i? and Y are disposed of quickly by references to papers by other authors and by

references to the use of the normal approximations to R and ton — Y for moderate

or large re. Moments of G,t are discussed. Four moments of G are displayed. Table 3

gives pi'/n to 4D, p2/n to 5D, nßi to 3D and re (ft — 3) to 3D for re = 5(5)25, °o ;

p = s/n = l/5((l/5)4/5. tn' is the 1st moment, ßi = p32/p23, ß2 = p*/p.22, m,

ji3, pi are central moments. For G*, m1, p2, ßi and ß2 are displayed as functions of re

and values of ft and ß2 are given to 2D in Table 5 for re = 2(1)10, 20, 40, 100,

400, 1000, oo. Percentage points of G* to 3D and of standardized G* to 2D are

given in Table 6 for re = 40, 100, 400, 1000, and for percentiles 0.5, 1, 2.5, 5, 95,
97.5, 99, 99.5.

K. J. Arnold

Michigan State University
East Lansing, Michigan

1. D. E. Barton & F. N. David, "Some notes on ordered random intervals," Roy. Stat. Soc.,
Jn., ser. B, v. 18, 1956, p. 79-94. (MTAC, this issue, Rev. 36, p. 80.)

32[K].—W. D. Ray, "Sequential analysis applied to certain experimental designs

in the analysis of variance," Biometrika, v. 43, 1956, p. 388-403.

Given the one-way classification model

xti = a + bi + Ztiit = 1, • ■ • , k; i = 1, • • • , re),

where the zti are uncorrelated with zero means and equal variances, <r2, the bt are

treatment parameters ( ¿1 bt = 0). We consider the non-centrality parameter

ô ■»  2 bt/k<x2 and the testing statistic

r _ Treatment Sum of Squares

Error Sum of Squares
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Two hypotheses are considered: Hoid = 0) and Hi (5 some specified value ¿¿ 0).

A sequential sampling procedure is set up (consider successive values of ra) so that

after re samples per treatment one of these 3 decisions is made :

Result of re samples per treatment Decision

Me~x/2 >                                 (1 - ß)/a accept Hi

Me-»2 <                                 ß/(l - a) accepts

ß/(l —a) < Me~x'2      <     (1 — ß)/a take more samples

M is a confluent hypergeometric function,

^[^2^.^:^/2(1 + G)

X = knh; and a and ß are the usual Type I and Type II error rates.

Let M(G)e-»2 = (1 - ß)/a and M(G)e~»2 = ß/(l - a). Values of G and G

to 3D have been computed for a = ß = .05; selected values of re; for d = 0.5,

k = 2(1)7; for 8 = 1.0,* = 2(1)10; for 5 = 2.0,* = 2(1)6. Certain of the values
of G and G were computed by approximation methods. Tables 7 and 8 present some

comparisons of exact and approximate results.

The results are extended to a two-way classification model with * blocks and re

treatments (note the unfortunate interchange of re and * from the one-way model).

In this case kn — 1 is changed to k(n — 1) and * — 1 to re — 1 in M. Tables of G

and G generally to 3D are presented as before, except that for 5 = 0.5 and 1.0,

* = 2(1)8. Conjectural expected sample sizes are presented to go with these tables,

based on a generalization of Wald's formula.

R. L. Anderson

North Carolina State College
Raleigh, N. C.

33[K].—S. R.  Broadbent,  "Lognormal approximation to products and quo-

tients," Biometrika, v. 43, 1956, p. 404HU7.

Table 1 of this paper gives upper and lower 1% and 5% points of a variable

whose logarithm obeys the normal distribution law in terms of its coefficient of

variation, v, to 4D for v = 0(.0001). 15. The actual percentage point is obtained

by multiplying the table entry by the mean value. First differences are given.

c. c. c.

34[K].—D. J. Bartholomew, "A sequential test of randomness for events occur-

ring in time or space," Biometrika, v. 43, 1956, p. 64-78.

The paper is concerned with a sequential test of a = 0 against a = a0 =f= 0 for

the class of processes for which Pr {event in ( T, T 4- dT)} = p(pT)adT 4- 0 (dT),

(a > — 1). At the cost of one observation, a transformation eliminates the nuisance

parameter p. The Wald formulas for the operating characteristic and expected

sample numbers are then applied. Table 3 gives P0(w | ao) for various values of
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öo and a, and for (a, ß)  = 0.01, 0.05 where

= L(a)losB + ll-L(a)lloeA
log (1 4- a0) - oo/(l 4- a)

^ = (1 - ß)/a, B = 0/(1 - a), ¿(a) = (4«-> - l)/(Ak™ - £"<»>), Ä(o) is

the non-zero solution of 1 4- hao/(l + a) = (1 4- a0)h. The value a' of a for

which (1) is indeterminate is near that which maximizes Ea(n \ a0) -Ea.(n \ a0) =

— log A log P/[log (1 + oo) ]2. Table 4 gives Ea(n | a0) and £„<,(" I ßo) for various

values of ao and for (a, ß) = 0.01, 0.025, 0.05. Integral values are given in each

case. Table 5 lists percentage savings in sample size in using the sequential test

rather than a corresponding fixed sample size test.

K. J. Arnold

Michigan State University
East Lansing, Michigan

35[K].—H. A. David, "A note on moving ranges," Biometrika, v. 42, 1955, p.

512-515.

This publication deals with some of the statistical properties of moving ranges,

moving maxima, and moving minima which are of course based on overlapping data.

In particular, an expression is obtained for the correlation between two ranges in

overlapping samples in terms of means, variances, and covariances of order sta-

tistics. With the derived result and the hypothesis of a normal population, the

efficiency of mean moving ranges is studied.

Letting X(d, X(2), • ■ • , xu) represent the observations ordered in time, we may

say that X(o, X(,+d, • • ■ , xu+n_i) is the i-th moving sample of size re and designate

mt(n), m/(n), and wt(n) as the corresponding maximum, minimum, and sample

or group moving range respectively. Writing the order statistics of a sample of «

as xi > x2 > x3 • • • > x„, values are given to 4D by David for the correlation

between irei(re) and mi+d(n) for ra = 2(1)5 and d < (ra — 1) and for the correlation

between two ranges Wi and Wi 4- d in overlapping samples in terms of known mo-

ments and cross-product expected values of the x<. Now the first mean moving

range is defined as

K-n+l

Uli  =      X
1=í  N-n+í

and a mean moving range cor can be constructed on every r-th sample. David then

studies the efficiency of o)r, i.e.,

Eff = var S'/var cor

where S' is the usual (total sample) estimate of population standard deviation

_ TjN - 1/2)    ŒT ~
V2IW2)   V^í {Xi ~   J

which is tabulated to 3D for N = 10(10)60, 50, 100, 200, °o, and for ra = 2(1)5
for wi; for ra = 4 for cu2; for ra = 5 for û, the ordinary mean range estimation; and

to* the most efficient (non-overlapping) weighted mean range estimator [1].
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In the absence of trends, a>i(5) is found to be considerably more efficient than

coi(2), the ordinary mean successive difference. The statistic coi(2) is less influenced

by trends in observed data, however, than the statistics on(ra) based on larger ra.

Compared with ¿> for groups of 5 observations each and co*, the moving range esti-

mators, a;, are seen to gain in efficiency as the total sample size N increases. The

relatively low efficiency of the mean moving range for small total sample size N

and small group size ra is due no doubt to the lack of weighting.

F. E. Grubbs

Ballistic Research Laboratories
Aberdeen, Maryland

1. Frank E. Grubbs & Chalmers L. Weaver, "The best unbiased estimate of population
standard deviation based on group ranges," Amer. Stat. Assn., Jn., v. 42, 1947, p. 224-241.

36[K].—D. E. Barton & F. H. David, "Some notes on ordered random intervals,"

Roy. Stat. Soc, Jn., ser. B, v. 18, 1956, p. 79-94.

In this paper, which is a further investigation of the distribution of the ordered

intervals obtained by dropping ra — 1 points at random on a line segment of unit

length, some short tables are included. First the values of the skewness (third

standard moment) and the kurtosis (fourth standard moment minus three) are

given to 4D for the distribution of the r-th greatest interval for re =5(5)25 and

r = 1(1) re. Next the coefficient of correlation is given between the two shortest

intervals and between the first and third shortest intervals to 3D for re = 2(1)10,

15, 25, 50, 100, oo. Then the limiting values of \/re times the skewness, of re times the

kurtosis, and of re2 times the variance divided by the expected value are given to

4 and 55 for the deciles. Turning to the distribution of ratios of two intervals, the

1%, 5%, 10%, 90%, 95%, and 99% points are given for the ratio of the smallest

to the largest interval to 35 for re = 3(1)10, 15, 20. Finally upper 5%, 2.5%, 1%,

and 0.5% points for the interquartile differences of interval length are given 4 or

5D for « = 7, 11, 15, 19, 23.
C. C. C.

37[K].—A. E. Sarhan, "Estimation of the mean and standard deviation by order

statistics, Part III," Ann. Math. Stat., v. 26, 1955, p. 576-592.

The data considered consists of singly and doubly censored samples from speci-

fied types of probability density functions. The best linear estimates of the popula-

tion mean and standard deviation using sample order statistics, also their variances

and their efficiencies (compared to best estimates using uncensored samples), are

derived for rectangular and exponential distributions and arbitrary sample size re.

The same results are given for sample sizes up to 5 for other types of distributions.

The symmetric distributions considered are U-shaped, rectangular, parabolic, tri-

angular, normal, and double (tailed) exponential. Let the smallest rx and the

largest r2 sample elements be missing. Table I contains coefficients of the best

linear estimates of the mean and standard deviation for these symmetric distribu-

tions in the singly censored case. Table II contains the variances and efficiencies

for the estimates of Table I. For Tables I and II, ri = 0, r2 = 1(1)« — 2, re =

3(1)5. Tables III and IV contain results of the same nature as Tables I and II,
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respectively, for the case of doubly censored samples. In Tables III and IV, n —

1, r2 = l(l)re — 1, and re = 3, 4. Results are also computed for a third degree

polynomial skewed distribution. Table V contains coefficients of the best linear

estimates of the mean and standard deviation of this skewed distribution for

singly and doubly censored samples. Table VI contains the variances and effi-

ciencies of the estimates of Table V. Table VII contains a comparison of the vari-

ances of the estimates for the skewed distribution with the variances of the corre-

sponding estimates for the exponential distribution. For Tables V, VI, and VII,

re = 3(1)5 and various combinations of n, r2 ra — 2 are considered. With the excep-

tion of efficiencies, the results in all Tables are expressed to 7D. Efficiencies are

expressed as percentages and to 2D.

J. E. Walsh

Lockheed Aircraft Corporation
Burbank, California

38[K].—V. N. Murty, "The distribution of the quotient of maximum values in

samples from a rectangular distribution," Amer. Stat. Assn., Jn., v. 50, 1955,

p. 1136-1141.

These tables are designed to test the hypothesis that two samples have been

drawn from the same rectangular population with a known lower bound. Let Li

be the maximum in a sample of size m, and L2 the maximum in a sample of size re.

The distribution of u = Li/L2 is obtained, and is independent of the parameter.

The power of the test is calculated and 5 percent points of u for samples of size

m,n = 2(1) 10 to 3D is computed.

J. R. Vatnsdal

State College of Washington
Pullman, Washington

39[K].—Albert Ross Eckler, "Rotation sampling," Ann. Math. Stat., v. 26,

1955, p. 664-685.

This paper shows how to find minimum-variance estimates of the mean <*(/,•)

of a time-dependent population, assuming that one is restricted to the class of

linear unbiased estimates. Each minimum-variance estimate is based on a specified

sample pattern (a set of sample values drawn from the population at one or more

distinct times). Let the random variable Xtj denote the value of element j of the

population at time i,-. The correlation between Xtj and Xik is assumed to be p1 *~* ;

the correlation between Xa and Xik is assumed to be zero; the variance of Xu is

assumed to be <r2 independent of time. Iterative methods are developed; the esti-

mate of the population mean a(£<-i) is used in determining the population mean

a(ti).

The paper discusses two important methods of sampling: in one-level rotation

sampling, the statistician can add to the sample pattern only sample values that

have been drawn from the population at the current time; in two-level (and higher-

level) rotation sampling, the statistician can add earlier sample values as well as

current ones to the pattern. Schematic sample patterns associated with these two

methods are illustrated.
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Formula 3.2 gives an iterative scheme for finding the minimum variance esti-

mate of a(ti). This formula involves an unknown coefficient Ai. Table 3.1 gives

the values of A i to 4D as a function of p for p = 0(.1)1, .75, .85, .95 for the case

where half of the elements in the sample at time 4-i are retained in the sample

drawn at time /, and each of the remaining elements is replaced by a new element.

Formula 4.2 gives an iterative scheme for estimating a(ti). This formula involves

an unknown constant a<. Table 4.1 gives values of a ¡ for i = 1 (1) 11 as a function

of p for the same values of p as before.

Benjamin Epstein
Wayne State University
Detroit, Michigan

40[K].—P. Armsen, "Tables for significance tests of 2 X 2 contingency tables,"

Biometrika, v. 42, 1955, p. 494-511.

In 2 X 2 tables it is assumed the frequencies result from a double dichotomy of

N individuals according to the properties X and Y. The null hypothesis to be

tested is: There is no association between X and Y. As is well known, the whole

table—for fixed marginal totals—is determined by one of the entries and the

probability of any set of frequencies is given by the exact hypergeometric formula.

The object of this paper is to provide tables of 5 and 1 per cent significance levels

for both one- and two-tailed tests containing up to N = 50 observations.

Two possible procedures are given, called D2: Arrange the possible events in

ascending order of the size of their probabilities under the null hypothesis, include

in the 100 a per cent two-tailed rejection region whose events for which the cumu-

lative sum of these ordered probabilities is smaller than or equal to a. D3: Define

F(E) or the "first-tail" probability as the cumulative sum of the probabilities under

the null hypothesis of all possible events which are more extreme, in the same

direction, than a given event E, including E itself. Define S(E) or the "second-tail"

probability as the cumulative sum of probabilities, starting with that of the event

most extreme in the opposite direction as compared with E, and cumulating up to

but not exceeding the value of F(E). If, and only if, F(E) 4- S(E) < a, include E

in the rejection region for the two-tailed 100 a per cent level of significance.

Tables are computed for both these criteria, there being no difference in most

cases. For every possible set of frequencies the tables give significance levels for

one- and two-tailed tests for a = .01 and .05. Explicit directions are given for the

use of the tables and examples worked.

J. R. Vatnsdal
State College of Washington
Pullman, Washington

41[K].—A. R. Kamat, "A two-sample distribution-free test," Biometrika, v. 43,

1956, pp. 377-387.

The data consists of two independent samples of sizes m and re with m > re.

These sample values are unequal. The null hypothesis asserts that these samples are

from the same population. The alternative hypothesis of interest is that the samples

are from populations with different dispersions. The samples are pooled and their

values ranked. Let Rn be the range of the ranks for the sample of « and Rm this
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range for the sample of m. The test statistic is Dn,m = R„ — Rm — m. Table 1

contains the largest integer values Da such that P(Dn,m < Da) < a and the smallest

integer values Da such that P(D„,m > Da) < a, for 100a = .5,1, 2.5, 5 and m + re =

7(1)20 with ra < (m 4- ra)/2. Table 2 contains 3D values of the mean (4D),

standard deviation, p2,\/%, and ß2 of D„,m for m 4- re = lóandw = 2(1)8. Table3

contains 3D values of the standard deviation, p2, ß2 of Dn,m for re = m = 2(1)5, 7,

10, 15, oo. Table 4 contains moments and standardized deviates for the limiting

distribution of d = Dn<m — m for m/(m 4- ra) = p = .5(.1).9. The contents of

Table 4 are useful in approximating percentage points of Dn,m when m 4- ra > 20.

Table 5 contains a comparison of the approximate and true 2.5 percent points when

m 4- re = 20, £ = .5(.1).9, m = 10(2)18. Table 6 contains corrected and stand-

ardized upper and lower 2.5 percent points for d to 2D when p = .5(.05).75.

J. E. Walsh
Military Operations Research Division
Lockheed Aircraft Corporation
Burbank, California

42[K].—J. B. Douglas, "Fitting the Neyman type A (two parameter) contagious

distribution," Biometrics, v. 11, 1955, p. 149-173.

While moment estimates of the parameters for a two-parameter Neyman Type

A distribution are easily computed, the maximum likelihood estimates are obtained

by solving a pair of equations known to require a very laborious iteration pro-

cedure. The author rewrites these likelihood equations in a form which, with the

aid of tables of auxiliary functions, makes it possible to obtain the solution by

iterations rather quickly. The case of a two-parameter Neyman Type A distribu-

tion truncated by omitting the zero class is also treated. Numerical examples are

presented for the complete as well as the truncated distribution. The auxiliary

functions px and qx are defined by writing

CO

P¿ = c-x Y, rx\r/r\
r—0

and setting px = p'x+i/p'x; qx = px(px+i — px). Tables of px and qx are given to at

least 3 and at most 55 for x = 0(1)19, X = .000(.001).03(.01).3(.1)3.

Z. W. Birnbaum
University of Washington
Seattle, Washington

43[K].—J. H. Bennett, "Partitions in more than one dimension," Roy. Stat.

Soc, Jn., ser. B, v. 18, 1956, p. 104-112.

Though there is some discussion of partitions in more than two dimensions, the

greater part of this paper is concerned with bipartitions, extending and clarifying

the original work by Fisher [1]. The first table gives values of certain auxiliary

functions and the second gives the numbers of bipartitions of re = 1(1)8 with given

marginal partitions.

c. c. c.
1. R. A. Fisher, "A class of enumerations of importance in genetics," Roy. Soc, Proc, London,

Ser. B, v. 136, 1950, p. 509-520.
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44[K].—Robert Hooke, "Symmetric functions of a two-way array," mirera. Math.

Stat., v. 27, 1956, p. 55-79.

Generalized symmetric functions, (g.s.m.'s) of the elements in an r X c array

are defined as averages of restricted monomial symmetric functions; the restrictions

apply to location of the elements in rows and columns. Thus, the g.s.m. of degree

(a 4- b + c) with two elements in the same row and one in a distinct row and a

distinct column is

[a    b    -l.J_rVj¿
[_        _ c\ rO)C<3>   ¿-1 XHXikXmn

where 23' indicates summation over distinct subscripts.

Bipolykays are defined by a non-commutative multiplication of the polykays,

a family of polynomials in symmetric functions defined by Tukey [1] in generaliza-

tion of Fisher's cumulants. Therefore, the bipolykays are linear combinations, with

integer coefficients, of the g.s.m.'s.

Conversion formulas for the representation of bipolykays in terms of g.s.m.'s

and the reverse are given in the text for functions of degree 1 and 2 ; Table 1 gives

the coefficients for degree 3 and Table 2 for degree 4. Multiplication formulas for

bipolykays of degree 1 by bipolykays of degree up to 3 are given in the text and,

in Table 3, for products of two bipolykays both of degree 2. Table 4 gives the

variances and covariances of the bipolykays

for matrix bisamples selected by taking from an R X C population matrix, inde-

pendently, samples of r from the R rows and c from the C columns and forming the

indicated submatrices.

Leo Katz

Michigan State University
East Lansing, Michigan

1. Joan W. Tukey, "Some sampling simplified," Amer. Stat. Assn., Jn., v. 45, 1950, p. 501-
519.

45[L].—A. D. Smirnov, Tablitsky Funktsit Etri i SpetsiaVnykh Vyrozhdennykh

Gipergeometricheskikh Funktsii dim Asimptoticheskikh Reshenii DifferentsiaV

nykh Uravnenií Vtorogo Portadka (Tables of Airy Functions and of Special

Confluent Hypergeometric Functions for Asymptotic Solutions of Differential

Equations of the Second Order). Izdatel'stvo Akad. Nauk SSSR (Press of the

Academy of Sciences of the USSR), Moscow, 1955. 264 p. 4- two loose cards,

26.6 cm. Price 28 rubles.

This volume in the series of Mathematical Tables of the Computational Centre

of the Academy of Sciences of the USSR contains tables of three types of functions.

Apart from their occurrence in various physical investigations, the functions

play an important part in work of A. A. Dorodnitsyn on asymptotic solutions for
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large X of second-order linear differential equations

lk(x)y'J + [\2r(x) +g(x)]y = 0

when r(x) and q(x) have singularities (zeros of poles) in an interval. The tables

were in fact prepared on the initiative of Dorodnitsyn and in constant consultation

with him. Some indications concerning this work on asymptotic solutions are given

in the Introduction ; for further details, reference is made to Dorodnitsyn's mem-

oir [1].

The functions first considered are solutions of Airy's equation U"(s) 4- sU(s) = 0.

The particular solutions U\(s, 1), U2(s, 1) which are tabulated, along with their

first derivatives Ui'(s, 1), U2'(s, 1), are such that at s = 0 we have Ui = U2 = 1,

U2 = Ui  = 0. Consequently

Ui(s, 1) = £(- l)"l-4-7 ••• (3m - 2)s3V(3«)!
n=0

= 3-1/3T(i)sl'2J^3(ls3'2),

GO

U2(s,l) = X) ( —l)"2-S-8 ■•■ (3n - l)s3n+1/(3n + l)\
n-0

= 31/3r(4)5I/2/i/3(|s3/2).

The two functions and two derivatives are tabulated, with smoothed second

differences, for 5 = 0(.01)10 to 5D on pages 27-46, and for -s = 0(.01)6 to 5D

or 5s on pages 47-58. Also tabulated on pages 27-46, equally for j = 0(.01)10 and

to 5D, but without differences, are three functions Vn(s), Vw(s), V^s) which are

integrals of expressions involving the U functions (explicit formulas are given at

the bottom of page 7).

The functions tabulated invite comparison with the Ai(x), Bi(x) solutions of

y" = xy which are employed in the British Association tables [2] and are now in

common use. Formulas on page B17 of [2] show that Ai(x) and Bi(x) are linear

combinations of two solutions, yi(x) and y2(x), analogous to the U solutions; in

fact, Ui(s, 1) = yi(— s), U2(s, 1) = —y2(—s). The Ai, Bi functions behave more

neatly as x —> — °°, whereas the y (or U) solutions behave more simply near

x = 0 (or 5 = 0). Since cases do arise in which both boundary conditions relate

to the origin, it is useful to have the U functions tabulated as well as the Ai, Bi

functions.

The second batch of functions are solutions Ui(s, a), U2(s, a) of a generalized

Airy equation U"(s) 4- s"U(s) = 0, in which, if complications are to be avoided,

a + 2 (supposed positive) must not be the reciprocal of an integer. The particular

solutions denoted by Ui(s, a), U2(s, a) are again such that at 5 = 0 we have (for

a > —1) Ui = U2 = 1, U2 = Ui = 0. Power series are given, as also are expres-

sions in terms of Bessel functions of order ±l/(a 4- 2). On pages 61-156 the func-

tions Ui(s, a), U2(s, a) with first differences, and also the derivatives U/(s, a),

U2'(s, a) without differences, are tabulated to 4D for 5 = 0(.01)6 and the following
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16 values of a (6 pages for each a) :

_11123548577
01 — 1, s, 2> TT> Ti T> TT> T> ~8> Ti z>

1112 3
—Ti  ~~Tt  —5.  ~~ 7>  —T-

The third set of functions are solutions V\ (s, p0), V2 (s,po) of the special confluent

hypergeometric equation

V"(s) + [¿A(l - ÏPo)s-2 4- s-^V(s) = 0

in which complications arise when p0 is integral. The particular solutions denoted

by V\(s, po), V2(s, po) are normally the power series beginning with s1/2po and

$i-i/»*0 respectively; the appropriate modification when p0 = 1 is indicated, since

the tabulation extends to this value of po- Although the fact does not appear to be

stated, the solutions are simply expressible in terms of Bessel functions. When po

is not integral, we have

Vi(s,Po) = T(Po)s«2JP,-i(2s1/2),

V2(s,Po) = T(2 - p0)sl'2Ji.p,(2s1'2).

When po = 1, the first formula remains valid, giving Vi(s, 1) = s1'2 Jo(2sl/2), while

the second is replaced by V2(s, 1) = %tts1/2 F0(2s1/2), where F0 (sometimes called N0)

is the Bessel function of the second kind in the form now usual. On pages 159-258

the two functions Vi(s, po), V2(s, po) with first differences, and the first derivatives

Vi'(s, po), V2'(s, po) without differences, are tabulated to 4D for 5 = 0(.01)6,

po = .1 (.1) 1. (In the sub-title of the table, on page 157, 0.1 < po < 10 is a misprint

for 0.1 < po < 1.0.) On page 259 are tabulated to 4D or 5S the first five zeros,

Jx to 5E, of both Vi(s, po) and V2(s, po), again for po — .1 (.1) 1.

On page 260 (and also on one loose card) coefficients \u(u + 1) of the second

difference are tabulated to 4D without differences for —u = 0(.001)1. On page

20 (and also on a larger scale on the other loose card) is a nomogram for evaluating

\u(u 4- 1) A2. On page 264 are given corrigenda to three other tables; see MTA C,

v. 11, 1957, p. 125-126.

A. F.

1. A. A. Dorodnitsyn, "Asymptotic laws of distribution of eigenvalues for certain forms of

differential equations of the second order," Uspekhi Malern. Nauk (N.S.), v. 7, 1952, p. 3-96.
For Russian title see RMT 1113, MTAC, v. 7, 1953, p. 179.

2. J. C. P. Miller, The Airy Integral, Part-volume B of British Assoc. Adv. So, Math. Tables,
Cambridge University Press, 1946.

46[L].—Numerical Computation Bureau, Report No. 8, "Tables of Whittaker

Functions," The Tsuneta Yano Memorial Society (1-9 Yuraku-cho, Chiyoda-

Ku, Tokyo, Japan), 1954, 26 cm., 39 p. Price $1.00, and

[L].—Numerical Computation Bureau, Report No. 9, "Tables of Whittaker

Functions (Wave Functions in Coulomb Field)," The Tsuneta Yano Memorial

Society (1-9 Yuraku-cho, Chiyoda-Ku, Tokyo, Japan), 1956, 66 p., 26 cm.

Price $3.00.
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These two reports contain tabulations of the solutions to the differential equa-

tion

known as Whittaker functions [1]. One form of the solutions, due to Whittaker,

is denoted by Wk,m(z) and Wk,-m(z) ; these are sometimes written in the form

Wk,m(z) = e-"2*zkuk,m(z)

and the first derivative

dWk,n(z)

dz
e-1/2'zkvk,n(z).

Another form of the solutions is commonly denoted by Mk,m(z) and Mk,-m(z) ;

Mk,m(z) is related to the confluent hypergeometric function iPi(a, ß, z) by

Mk,m(z) = z1/2+me-i/2' iFtH + m - k, 2m + 1; z).

The tabulation is for m = § and k in the range 0 to 1. Recurrence relations for

generating solutions for other k and m are given in Report No. 8. The first derivative

of the Whittaker functions is tabulated for use in the recurrence relations.

Report No. 8 contains the following tables:

(a) Mk,in(z),— Mk,i#(z) with least significant figure 10-6, z = 0.0(0.1)5.0 and
dz

k = 0.00(0.05)1.00. Second central differences with z and k as variables

are also given.

(b) uk,iß(z), vk,i#(z)  with least significant figure 10-6, z  = 5.0(0.2)25.0  and

k = 0.05(0.05)0.95; kuk,iß(z), kvk,iß(z) with least significant figure 10-6,

1/3 = 0.1(0.1)0.4 and k = 0.05(0.05)0.95. Second central differences with
z and k as variables are also given.

(c) E2(a), E*(ß) with least significant figure lO"1, a = 1 - ß = 0.00(0.01)0.50,

where Ei(a) and E2(ß) are the interpolation coefficients appearing in

Everret's interpolation formula.

(d) Log z with least significant figure 10"4, z = 1.00(0.01)2.00(1.00)10.00, 100.
(e) e~' with least significant figure 10-4, x = 0.00(0.01)1.00 and with four sig-

nificant figures x = 1.00(1)10(10)100.

Report No. 9 is a table of Coulomb wave functions. It gives

exp (- | Ù exp   -í'Ut- o-A   Wa.i^-ix)

where £ and x are real, I = m — \, and Gf.i^ix) and Pj,iri(x) are defined as the real

and imaginary parts of this function. As x —* 0, G^i^x) —» oo so in the neighbor-

hood of x = 0, a function defined by the authors as

Tu/üix) = G(,i/i(x) + —|— logxPf.i/six)
¿C {,1/2

which remains finite at zero is tabulated rather than G(,n2(x). This formula for

T(,i^(x) appears inconsistent with other equations presented and with the tables
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themselves. The correct equation for Ti,i/2(x) appears to be

/l _ e-2*t\
rf,i/2(x) = G(,m(x) + (-1 Ft,iß(x) logx.

For x~2> 1 the asymptotic form of Wi(,iß(— ix) is:

Wi(,ip(—ix) = u(x) expli | + £ logx 4- <r0(£) 4- tf>(x)   >

and

dWa.ißi — ix)      d  vn      i \   \   -i?     i \-i
-dz- = dz tG(-1/2^ + tFt*ß(*)l

= dFj.ißjx) _ .dGt,ißjx)

dx dx

= \vix) expji ~ + £ logx 4- <to(£) + x(x)

where o-0(£) = arg r(l — ¿£). The functions u, <p, v and x are tabulated for x > 5.

Report No. 9 contains the following tables:

(a) Pf,i/2(*),;r P(Mi(x),Yi,iß(x),-r rfil/2(x) with least significant 10-6, x  =
ax ax

0.00(0.05)1.00, £   =   0.00(0.02)0.50(0.05)1.00. Second central differences
with { and x as variables are also given.

(b) Ff.ißix),— F(,ißix),G(,ißix), -z-G(,iß(x) with least significant figure 10-«,

x =  1.00(0.05)2.00(0.10)5.00 and ? = 0.00(0.02)0.50(0.05)1.00. Second
central differences with £ and x as variables are also given.

(c) u(,ißix), <j>t,ißix), v(,ißix), xs.ivix) with least significant figure 10-6, 1/x =

0.000(0.005)0.200 and £  =  0.1(0.1)1.0. Second central differences with
£ and x as variables are also given.

These tables are among the most complete tabulations of these functions

currently available. They are well laid out and easily read. Unfortunately, how-

ever, they suffer from an inadequate explanation of how to use them. There is in

fact an error in the definition of T^ißix) in Report No. 9 as cited above. The nota-

tion is also difficult to follow. Furthermore it should be noted that the functions

Ft.inix) and Gc.ißix) tabulated do not have the same normalization as the corre-

sponding functions cited in the reference [2] given by the authors of the tables. An

extensive discussion of the Coulomb wave functions with many formulae may be

found in the National Bureau of Standards Tables [3]. No discussion of the method

by which the tables were computed or of the estimated error is presented.

Lloyd D. Fosdick
Digital Computer Laboratory
University of Illinois
Urbana, Illinois

1. Edmund Taylor Whittaker & G. N. Watson, Modern Analysis, Cambridge University
Press, 1943.

2. T. Yamanouchi & M. Kotani, "Excitation of atoms by electron collision," Phys. Math.
Soc, Proc, Japan, v. 22, 1940, p. 14-33.

3. NBS Applied Mathematics Series No. 17, Tables of Coulomb Wave Functions, v. 1, U. S.
Gov. Printing Office, Washington, D. C, 1952.
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47[L].—J. W. Head & W. P. Wilson, Laguerre Functions: Tables and Properties,

Monograph No. 183R, The Inst. of Elec. Engineers, London, 1956, 13 p. 4- 5

tables 4- 4 p. of appendices, 27 cm. Copies obtainable from The Institution of

Electrical Engineers, Savoy Place, London, W. C. 2. Price ls.3d.

This paper tabulates the Laguerre functions e~x L„(x) for ra = 0(1)20, x =

0(.1)1(.2)3(.5)6(1)14(2)40(5)100. Most of the entries are given to four decimals.

For large values of the argument two significant figures are given. In addition

there are zeros for the same values of ra to six decimals. Comparison of these zeros

with existing tables [1] for « = 1(1)16 serve to substantiate the author's claim

that the values are uncertain in the fifth decimal place. However, the discrepancy

is never more than one unit. Accompanying the tables is an attractive computation

of the most important mathematical properties which should certainly serve the

needs of engineers. An omission noted is Tricomi's expansion [2] for L„(x) in

terms of Bessel functions Jn(2v2x).

M. Abramowitz
National Bureau of Standards
Washington, D. C.

1. Herbert E. Salzer & Ruth Zucker, "Tables of the zeros and weight factors of the first
fifteen Laguerre polynomials," NBS Applied Mathematics Series No. 37, Tables of Functions and
Zeros of Functions, 1954, p. 191-199. [Amer. Math. Soc, Bull.,w. 55, 1949, p. 1004-1012.] [MTAC,
Rev. 104, v. 10, 1956, p. 249-250.]

2. Harry Bateman, Higher Transcendental Functions, v. 2 (A. Erdélyi, Director), McGraw-
Hill Book Co., Inc., New York, 1953, p. 199. [MTAC, Rev. 67, v. 11, 1957, p. 114-116.]

48[M].—E. J. Scott, Transform Calculus with an Introduction to Complex Variables,

Harper and Brothers, New York, 1955, viii 4- 330 p., 23 cm. Price $7.50.

The present book is intended for those who wish to learn the application of

transform theory to the solution of problems in engineering, physics, and chemistry.

It is devoted mostly to the theory and application of the Laplace transform, al-

though in the final chapter the finite Fourier and Hankel transforms are introduced.

The bulk of the book consists of the application of the Laplace transform to a great

variety of problems in diffusion, vibrations of rods, deflection of beams, electrical

transmission, etc. The early portion contains a concise but readable account of the

necessary mathematical background.

Chapter I is a summary of the elementary portion of the theory of analytic

functions centering around Cauchy's integral theorem : Taylor and Laurent series,

singularities, residues, and contour integration. In Chapter II the Laplace trans-

form is defined, its existence established under suitable conditions, and the complex

inversion formula obtained. This latter takes for granted and as point of departure

the Fourier integral theorem. Chapter III is devoted to formal properties of the

transform-translations, convolutions, etc. The following six chapters are devoted to

a wealth of applications: ordinary linear differential equations and systems of such,

difference equations, partial differential equations, special functions, asymptotic

series, and integral equations. The final Chapter X defines and applies the finite

Fourier and Hankel transforms. Tables of the several transforms are appended.

Some, but not many, misprints were noted. The integrand of the last integral

of equation 8-2-6 should have £2 in its denominator instead of 2.

Particularly because of the abundance of well worked out examples, the engi-
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neer or physical scientist should find this a very useful book, and it should provide

him with a broad background of problems to which the transform method is ap-

plicable.

The tables appended to the book consist of

(a) A table of operations with Laplace Transforms (9 entries)

(b) A table of Laplace Transforms (111 entries)

(c) Tables of finite sine transforms (14 entries) and cosine transforms (11 entries)

John W. Green
University of California ,
Los Angeles, California

49[P].—T. Y. Chen, C. P. Siess, & N. M. Newmark, "Moments in simply sup-

ported skew I-beam bridges," University of Illinois Engineering Experiment

Station Bulletin No. 439, Studies of Slab and Beam Highway Bridges, Part VI,

1957, 72 p., 28 cm. Price $1.00.

This investigation is concerned with the behavior of simply-supported skew

I-beam bridges. This type of structure is used extensively in this country for spans

up to about 100 ft. It consists of a reinforced concrete slab in the form of a parallelo-

gram, supported on a series of five uniformly spaced, flexible girders which are

parallel to the direction of traffic and are supported on abutments which, in general,

are not perpendicular to the girders.

Analyses have been made for a number of structures of this type for various

proportions and relative stiffnesses of the slab and the beams, and for different

angles of skew. From the results of these analyses general relations have been ob-

tained for the rational design of this type of structure.

The mathematical expressions governing this problem are: the differential

equation for flexure of slabs,

(1) NV2iVhv) = p

where

El
N

1 -p2'

a constant related to the properties of the slab,

V2 =   *  4- *
3x2       dy2'

the Laplace operator, p is the intensity of the external load and w is the unknown

deflection of the slab at a point defined by the rectangular coordinates x and y;

the differential equations for the moments Mx, Mv, Mxy are

,. ..Idhx)  ,     d2w\

(2)

\dy2

Mxv = -N(l - p) ^;
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the differential equation for the deflection w of a beam

(3) *r.£-«

and the equation for the moment of the beam

(4) %--£*£

where EbIh is the flexual rigidity of the beam and q is the load per unit length of

the beam.

The problem treated in this report is the determination of w which satisfies

equations (1) and (3) and which in addition satisfies the boundary conditions of

the problem. Once w, the deflection of the structure has been obtained, the bending

moments (from which the stresses are evaluated) may be determined from equations

(2) and (4).

Because of the nature of the boundary conditions, an exact solution of the

governing differential equations does not appear to be possible. In this investiga-

tion the problem was analyzed by the method of finite differences using a network

of points in skew coordinates, in which the elemental mesh is a parallelogram

formed by lines parallel to the sides of the skew panel. A total of 63 node points

were considered. By writing a difference equation for each point, there results, in

general, a set of 63 simultaneous algebraic equations, the solution of which gives

the values of the deflection at the nodal points. In this study, the load on the bridge

was broken into symmetrical and antisymmetrical components. In this way the

analysis of each particular problem was reduced to the solution of two sets of equa-

tions, one set having 32 equations and the other 31. The complete solution was

obtained by adding the solutions for the symmetrical and antisymmetrical com-

ponents of loading. The choice of the number of nodal points considered was gov-

erned by the capacity of the ILLIAC which could solve 39 simultaneous equations

at the time this investigation was conducted (1954). (At present the ILLIAC can

solve as many as 142 simultaneous equations.)

A total of 18 structures having different geometrical and physical characteristics

were analyzed in this investigation. These analyses necessitated the solution of 306

sets of simultaneous equations (each having 31 or 32 unknowns). It took the ILLIAC

3.5 minutes to solve each set, or about 17 hours to solve the 306 sets.

The coefficients of these equations were functions of the angle of skew, <b, the

ratio of the sides, b/a, and the relative stiffness of the slab and the beams, H. As

the evaluation of these coefficients on a desk calculator and the preparation of

tapes on which numerical values of about 1000 coefficients were to be punched for

each set of equations would be most laborious and time-consuming, a special pro-

gram was prepared which permitted the evaluation of these coefficients within

the ILLIAC for specified values of <j>, b/a, and H.

Contour maps, giving the coefficients for the bending moment at midspan of

the second beam due to a single concentrated load applied at any point on the bridge

were obtained. For other loads the value of the bending moment is obtained by

multiplying the coefficients given on the diagram by Pa, where P is the magnitude
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of the concentrated load and a is the span of the bridge. The bending moment due

to multiple wheels can be found by superimposing the effect of each load.

From influence surfaces of this type, maximum live load moments were obtained

for standard trucks and the results were used to develop general relationships which

provide a more rational basis for the design of skew I-beam bridges.

A. H. T.

50[S].—Philip M. Morse & Huseyin Yilmaz, Tables for the Variational Deter-

mination of Atomic Wave Functions, The Technology Press, Massachusetts

Institute of Technology, Cambridge, Mass., 1956, 85 p., 30 cm. Price $2.50

plus 15c for mailing.

This set of tables should prove useful in the many instances when one desires

an atomic wave function sufficiently accurate to distinguish between multiplets

but simple enough to be expressed in closed form for easy use in subsequent calcu-

lation. Such functions should be welcomed when a modern high-speed computer is

either not available or practical. The wave functions in point are to be constructed

as Slater determinants of hydrogen-type orbitals; the energy of the atom is com-

puted and minimized with respect to the parameters contained in the orbitals in

order to obtain the values which characterize the most acceptable function. This

yields a wave function which neglects inter-election correlation.

The tables embrace ten hydrogen functions: the one Is, the one 2s, the three

2p, and the five 3d orbitals. Each group is characterized by one parameter. Ex-

pressions are given for the kinetic energy, potential energy, and exchange energy

contributed by any combination of such electrons to the total energy. It is these

expressions which are tabulated as function of the parameters so that the minimiza-

tion can be conveniently carried out on a desk calculator. Even those energies

which are trivial functions of the parameters are tabulated. The functions tabulated

are expressible in terms of combinations of hypergeometric functions and were

computed on IBM CPC equipment. No discussion of numerical methods or pro-

cedures is given. All tables are given to at least 5 decimal places. A recipe for carry-

ing out the construction and minimization procedures along with a rather complete

example is given. No discussion of the errors to be expected in this type of varia-

tional wave function is included nor is a comparison between a worked out function

of this type and other better or worse types of function given for some particular

case.

James N. Snyder

Digital Computer Laboratory

University of Illinois

Urbana, Illinois

51 [S].—A. J. Ferguson & A. R. Rutledge, Coefficients for Triple Angular Corre-

lation Analysis in Nuclear Bombardment Experiments, CRP-615, Atomic Energy

of Canada Limited, 1957, xvi 4- 469 p. 27 cm. Price $6.00.

Here is an ambitious table, in a somewhat difficult format, for the nuclear bom-

bardment problem of studying nuclear states by measuring the angular correlations
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among the directions of an entering particle and two gamma rays emitted in cas-

cade. The tabulated expansion coefficients depend on some thirteen parameters,

which explains most of the difficulty in the tabular format. The remaining difficulty

is attributable to the suppression of zero coefficients.

The introduction is clear enough for students of the problem. It is quite opaque

to others, but adequate references are given. There is a well-marked sample page.

The ranges covered are as follows, where 5 is the channel spin, the l's are allowed

incident orbital momenta, the J's are the spins of the first and second states, I is

the spin of the final state, and the L's are the allowed multipolarities of the gamma

rays, s: 0(1/2)9/2, with 8/2 omitted. I: 0(1)3. J: 0(1/2)5. I: 0(1/2)7/2. L: 1(1)2.

R. Lazarus

Los Alamos Scientific Laboratory

Los Alamos, New Mexico

52[S].—A. V. H. Masket, R. L. Macklin, & H. W. Schmitt, Tables of Solid
Angles and Activations: I. Solid Angle Subtended by a Circular Disc; II. Solid

Angle Subtended by a Cylinder; III. Activation of a Cylinder by a Point Source,

ORNL-2170, United States Atomic Energy Commission, Technical Information

Service Extension, Oak Ridge, Tennessee, Nov. 1956, 18 4- 57 p., 27 cm.

There are three tables, furnishing approximations to the activation integral I =

fvdv exp(— l/\)/R2 in the limiting cases of l/\ » 1, (J = Í2, the solid angle) and

l/\ « 1 (/ = ir dv/R2), where F is a right circular cylinder. The application in

view is the activation of a cylindrical detector by a point radiation source (or a

point detector by a uniform cylindrical source). R is the total distance, and I the

distance inside V, from the point source to dv ; X is the mean free path in V. A cor-

rection and error estimation procedure is given for l/\ small but not negligible. It

is suggested that some correction can be made for elastic scattering of the inci-

dent radiation by using certain values in Table III to estimate an effective in-

creased path length. The introduction is reasonably complete; additional mathe-

matical details can be found in [1] [2].

Table I contains the solid angles subtended by a circular disc of unit radius at a

point in a plane h units above the disc plane and p units from the disc axis. The

entries are for h = 0.1(0.1)5.0(0.2)10.0(1.0)20.0(2.0)100, and p = 0.0(0.1)0.9

(0.05)1.0(0.1)6.2(0.3)6.5(0.5)16(1.0)36.
Table II contains the solid angles subtended by a right circular cylinder of unit

radius and height h units at a point, P, in the base plane p units from the axis.

Solid angles subtended at points in a plane cutting the cylinder can be found by

addition of the entries for the upper and lower parts of the cut cylinder; those at

points in a plane below the base must be found by the difference of two values,

corrected by addition of the base term from Table I. The entries are for the same

values, excluding p < 1.

Table III contains the values of the integral I = JV dv/R2 over the cylinder of

Table II, where R is the distance from P to dv. The entries are for the same values

as in Table I, except for the inclusion of p = 0.85 and the omission of p = 6.2.

All entries are rounded to six significant figures and are of the form 0872425o-03,
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meaning 0.872425 x + 10±3, 4- or — for a printed as 0 or P, respectively. The

character size is unfortunately rather small.

Roger Lazarus

Los Alamos Scientific Laboratory

Los Alamos, New Mexico

1. A. V. H. Masket, R. L. Macklin, & H. W. Schmitt, "Cylinder radiation and activation,"
Rev. Sei. Instr., v. 28, 1957, p. 189.

2. A. V. H. Masket, "Solid angle contour integrals, series, and tables," Rev. Sei. Instr., v. 28,
1957, p. 191.

53[W, Z].—C. E. Shannon & J. McCarthy, Editors, Automata Studies, Annals of

Mathematics Studies No. 34, Princeton University Press, 1956, viii 4- 286 p.,

23 cm. Price $4.00.

This collection of papers is classified under three headings: (1) Finite Automata,

(2) Turing Machines, and (3) Synthesis of Automata. The papers by Kleene,

Moore, and von Neumann under (1) and those by Shannon, Davis, and De Leeuw,

Moore, Shannon, Shapiro under (2) obtain carefully worked out results of mathe-

matical interest. The papers under (3) are concerned with simluating aspects of

animal behavior.

S. C. Kleene in "Representation of Events in Nerve Nets and Finite Auto-

mata" obtains characterizations of the behavior of automata first postulating past

time as infinite and then postulating the contrary. The principal result for auto-

mata with infinite past is that for every automaton there is an automaton without

cycles which behaves in the same way (this follows from theorems 1, 6 and lemma

1) and this behavior can be described by a (finite) set of tables all of the same

finite dimensions. The top row of a table specifies that input state at any time t,

the next row the input state at t — 1, etc. These tables specify exactly those se-

quences of input states to which the automaton responds. Conversely, given a set

of such tables there exists an automaton whose behavior it represents. This leads

to the more significant and more complicated theory of automata with finite past.

The notion of "regular event" is defined and it is proved that automata (with

finite past) can detect all regular events and only these. The class of ¿-input regular

events (those which ¿-input automata detect) could be defined as the smallest class

of sets of sequences of ¿-tuples of zeros and ones which includes all the unit sets

and contains a U ß, a-ß and a* whenever the class contains a and ß. Here aß

is the set of sequences obtained by prolonging any sequence of a with a sequence

from ß and a* = a U a a U a-a a U • ■ ■ . Concrete examples of automata are

obtained by interconnecting (models of) neurons. The resulting configuration is

called a nerve net.

The notion of indistinguishability is central for E. F. Moore "Gedanken-

Experiments on Sequential Machines." With each initial internal state q of an

automaton A a transformation TA iq) may be defined which when applied to a

finite sequence of input states has as value the determined sequence of output

states. The author's concept of indistinguishability of two states q and q' of auto-

mata A and A', respectively, may be formulated as the requirement that TA iq) =

TA'iq'). The author's concept of indistinguishability of two automata seems odd.

It may be formulated as follows: there exist functions/, g such that TAiq)[i~\ =
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Ta-ÍS (i<<Ù) H and Pa'(2')H = TA(gii, q')) [t], where i varies over finite se-

quences of input states, q over internal states of A and q' over internal states of

A'. If A is strongly connected (i.e., for any ordered pair of internal states there

exists a sequence of input states which takes the first internal state into the second)

then / may be chosen so as not to depend on i. Thus, when applied to strongly con-

nected machines, the notion of indistinguishability becomes natural. The author

shows that among all automata indistinguishable from a given strongly connected

one there exists an (essentially) unique automaton with a minimal number of in-

ternal states. Besides qualitative theorems of the kind described above, the author

obtains quantitative theorems typified by the following result. If an automaton

A has the property that each two of its internal states are distinguishable then for

any pair q, q' of internal states there exists a sequence 5 of input states of length

ra — 1 such that TA iq) 9e TAiq'), where ra is the number of internal states of A.

In "Probabilistic Logics and the Synthesis of Reliable Organisms from Unreliable

Components," J. von Neumann introduces a technique for constructing reliable

finite automata out of elements whose probability of improper operation is positive.

The technique is called multiplexing. Instead of using, say, an element with two

input lines and one output line, one uses a network of elements (a generalized ele-

ment) with two bundles of N (iV is usually a large positive integer) input lines and

an output bundle of N lines. It is assumed a certain fiduciary level A is fixed (the

same for all bundles) with 0 < A < \. The bundle is stimulated if at least (1 — A)

N lines of the bundle are stimulated. The bundle is unstimulated if at most AN

lines of the bundle are unstimulated. Otherwise the bundle is in an uncertain state

and the network malfunctions. The generalized element is designed to realize the

same function as the basic element. In some cases the input bundles of a generalized

element may each be stimulated or unstimulated while the output state is un-

certain. To minimize this effect the author introduces, besides an "executive organ"

intended to realize a given function, a "restoring organ" intended to transform

(with high probability) an input bundle with stimulation level near zero (one) to

an output bundle with stimulation level nearer zero (one). To perform this re-

storative function it must be assumed that the stimulated (unstimulated) lines are

distributed at random in a bundle. It is not considered, in detail, how this random-

ness can be effected (and maintained). The author obtains detailed quantitative

results for networks constructed out of a generalized Sheffer stroke element. If

A = .07 and e < .0107 (« is the probability of error of a single line Sheffer stroke

element independent of the state of the network) and if the generalized Sheffer

stroke element is constructed out of the single line Sheffer elements, then the prob-

ability of malfunction of the network may be made arbitrarily small by taking N

sufficiently large. In certain examples, rough calculations show that with e = .005,

iVmust be about 20,000 to 25,000 to obtain "good" reliability.

In "Some Uneconomical Robots," J. T. Culbertson shows how to realize arbi-

trary truth functions by interconnecting neuron-like elements. He, apparently,

regards his robots as "existing" for a finite amount of time only. Since he seeks (in

this paper) to design only "uneconomical" robots he does nor consider neuron nets

with cycles.

M. L. Minsky in "Some Universal Elements for Finite Automata" is con-

cerned with constructing automata, out of certain types of elements, which will
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realize certain, rather restricted, kinds of behavior. A "stimulus" is a finite set of

(input) states at certain discrete instants of time. A "response" is analogous. A

"response function" is defined on a finite set of stimuli with values which are re-

sponses. An automaton "realizes" a response function, /, if whenever it receives a

stimulus, 5, which is in the domain of /, its response is fis). The author's main

result is that a wide class of response functions (which he describes) can be realized

(with some delay) by automata constructed from disjunctions, conjunctions, and

any "non-monotonic" element. Inasmuch as the domain of the response functions

is finite, his problem is similar to that of finding complete sets of primitives for truth

functions. The problem is complicated by the fact that his primitives all have a

"built in" unit delay.

M. D. Davis in "A Note on Universal Turing Machines" proposes a definition

of "universal Turing machine." Let Z be a Turing machine. An instantaneous de-

scription of Z is a pair <q, E> consisting of a state q of the reading head of Z,

and an expression E with a marked place, composed of symbols of Z. Let Sz be the

set of Gödel numbers of all instantaneous descriptions <q, E> such that if E is

printed on the tape of Z, and the reading head is put in state Q scanning the marked

place of E, then Z will eventually halt. Now the machine Z is defined to be uni-

versal if the set 5Z is recursively enumerable and has the further property that to

every recursively enumerable set R there is a recursive function o-(x) such that

R = {x | cr(x)e oz}. Using methods of the theory of recursive functions (particularly

Kleene's P-function) the author shows: 1. How an arbitrary machine Z can be so

encoded on a universal machine U, as to make U carry out the computation per-

formed by Z (this, of course, is relative to particular conventions concerning the

use of machines to compute functions.) 2. That a Turing machine which would

(relative to the adopted convention concerning computations) ordinarily be called

universal (on more or less intuitive grounds) is universal in the precise sense of the

definition. 3. That for a universal machine U there is a machine C which performs

the encoding mentioned in 1, and which is not itself a universal machine. These

results are intended to make it plausible that the given definition of universality is

reasonable. In particular 3 shows that the encoding necessary to make a universal

machine perform the computation of another machine is simple in a precise sense.

C. E. Shannon in "A Universal Turing Machine with Two Internal States"

investigates the number of tape symbols and internal states required for universal

Turing machines. If U is a Turing machine, let stiU) denote the number of states

which the reading head of U can take on, and let syiU) denote the number of sym-

bols which the reading head can print on the tape. Given a machine A to construct

a machine B which acts essentially like A and such that st(B) < stiA) (or syiB) <

syiA)). Part of this problem, of course, is to adopt reasonable interpretations of

"essentially acts alike." The specific results obtained are: 1. To every machine A

one can construct a machine B such that stiB) = 2, syiB) = syiA) + AsyiA) -st(A),

and such that B essentially acts like A in the following sense: Let Ai, ■ • • , An be

the symbols of A, let Alt ■ ■ ■ , An, Bu ■ • ■ , Bm be the symbols of B, let Po be any

tape which carries symbols A,- only, and let c be a marked cell of Po. By properly

changing the symbols in c and one of the neighboring cells to symbols P< one can

obtain a tape P0' such that if the cells c of To and To' at time 1 are placed under the

reading heads of A and B respectively, there will be a sequence 1 = h < t2 < t3 ■ ■ ■
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of time instances such that for any i the tape of A at time * carries the same sym-

bols in corresponding cells as the tape of B at time t,, except for the cells under the

reading heads and one of the neighboring cells. 2. There is a universal Turing ma-

chine U such that sl(U) = 2. This is clearly a corollary to 1. It is shown also that

a machine W with st(W) = 1 cannot be universal. 3. To every machine A one can

construct a machine C such that sy(C) = 2 and st(C) < 8-stiA) -syiA), and such

that C acts essentially the same as A in roughly the sense that if the symbols of A

are coded by use of the two symbols of C, then the machine C acts on the coded

tape T' like the machine A acts on P. These results suggest that it is possible,

within limits, to exchange symbols for states and vice versa, with about a factor 8

of change in the product stiM)-syiM). It is conjectured that the loss factor 8

could be decreased if "essentially acts like" is interpreted as "having .the same

calculating abilities in the large" rather than as "behaving alike in a local sense."

K. de Leeuw, E. F. Moore, C. E. Shannon, and N. Shapiro in an article entitled

"Computability by Probabilistic Machines" seek to answer the question: "Is there

anything that can be done by a machine with a random element but not by a de-

terministic machine?" A machine is defined in such a way that if its input is a

function / on the natural numbers to zero, one that is an infinite sequence of zeros

and ones then, if / is recursive, its output may be interpreted as an enumeration of

a recursively enumerable set of natural numbers. For / fixed, given a recursively

enumerable set there exists a machine which will enumerate it. If the machine is

now modified so as to receive as input a function / such that /(ra) = 1 with proba-

bility p (independent of re), 0 < p < 1, the machine is called a /»-machine. A set

is strongly enumerated by a /»-machine if the probability that the set will occur as

the output of the machine is non-zero. A set is weakly enumerated by a /»-machine

if the probability that x occurs in the output is greater than J if and only if x is

an element of the set. The main result of the paper may be stated as the equivalence

of the following three statements concerning a set S:

1) S is enumerated by some machine whose input is the binary expansion of p.

2) S is strongly enumerated by some /»-machine.

3) 5 is weakly enumerated by some /»-machine.

From this it follows readily that if p is computable, i.e., the sequence representing

p is recursive, then /»-machines can only strongly (weakly) enumerate recursively

enumerable sets while if p is not computable some /»-machines will strongly (weakly)

enumerate non-recursively enumerable sets. The authors define a computable

stochastic machine (c-s machine) as an object having a countable (finite or de-

numerable) set of states, a distinguished initial state, a countable set of output

symbols and an effective function which when applied to the sequence xi, x2, ■ • • ,

xn+i, s, m in > 0) where the x's are states, 5 is an output symbol and m is a positive

integer, yields the first m bits of the binary expansion of the probability that the

machine will "next" be in state xn+i and "print" j if it has, up to the "present,"

been in the states xi, x2, • • • , x„. The authors show that the c-s machines are

equivalent (in a precisely defined sense) to /»-machines with /»-computable. From

this result it follows that the outputs of c-s machines represent exactly the re-

cursively enumerable sets.

J. McCarthy in "The Inversion of Functions Defined by Turing Machines"
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considers the task of designing machines to solve well-defined intellectual problems.

This task is identified with inverting functions defined by Turing machines. (The

identification could be made plausible by referring to formal theories.) Suppose

pm is the function calculated by the rei-th Turing machine. Let g(m, re) be called

an inversion-function if (1) fmigim, re)) = re in case there exists an x such that

fm (x) = «, and (2) g(m, re) is undefined otherwise. The problem is to construct

machines which "efficiently" calculate values of an inversion-function. Suggestions

are made as to what efficiency should be taken to mean. No theorems are proved.

The papers of W. Ross Ashby, "Design for an Intelligence Amplifier," and

D. M. MacKay, "The Epistemological Problem for Automata," are parallel in

many respects: i) each is concerned with synthesizing automata which can per-

form functions until now reserved to the mental processes of the higher animals,

e.g., solving difficult problems or forming concepts, ii) each presents descriptions

of specific mechanisms and then suggests ways of constructing a general device

using principals embodied in the specific device, iii) each makes random fluctua-

tions a basic part of the mechanism (although in different ways), iv) each makes

comparison a central part of the process (again in different ways). Ashby's process

requires that the universe of potential solutions to a given problem be specified

either by means of a model or by letting the mechanism operate directly on the

appropriate part of the real world. The mechanism then makes random selections

from the potential solutions and compares them with the conditions to be satisfied.

The basic unit of the process proposed by MacKay consists of a comparator, a

"control-signed generated and mixer" M, and an effector. The comparator com-

pares input (from outside the unit) with effector output and produces a signal

which gives a measure of different between the two corresponding to the error

signal in a servomechanism. This error signal is used to activate, via M, a new

effector output. MacKay's process then consists of a hierarchy of such units with

the output of M at one level acting as input to the next (as well as activating the

effector at its own level). The input of the lowest level unit comes from the environ-

ment of the whole device. MacKay concludes: ". . .an automaton designed on

statistical principles, which can evolve an internal organizing routine to respond

adaptively to regularities of its sensory input, is capable in principle of developing

its own symbols for concepts of any order of abstraction, including metalinguistic

concepts, without prior instruction . . ." MacKay's mechanism seems to be more

sophisticated than the one proposed by Ashby in that it allows for learning. That is,

Ashby's upon being given the same problem a second time can be expected to take

as long as before; not so MacKay's. MacKay's mechanism when presented with a

problem of searching for regularities in the input at any level will improve its per-

formance after several runs in the sense of becoming more efficient at reducing the

error signal.

In "Conditional Probability Machines," Albert M. Uttley discusses a machine

whose response to stimuli are similar in some ways to those of animals and gives a

set of sufficient design requirements for such a machine. The design incorporates

the mathematical principles of set inclusion and conditional probability, i.e.,

Bayes' theorem. Each unit computes the probability of occurrence of the stimulus

J which corresponds to it when another stimulus K occurs. This probability de-

pends on the past history of joint occurrences of stimuli. "Temporal and Spatial
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Patterns in a Conditional Probability Machine" discusses the problem of dis-

tinguishing between temporal patterns by a method of delayed inputs. The dis-

cussion on spatial patterns is rather vague.

J. R. BüCHi
C. C. Elgot

J. H. Holland

R. A. Laing
R. F. Lyjak

J. B. Wright
The University of Michigan

Ann Arbor, Michigan

54[X].—Her Majesty's Nautical Almanac Office, Interpolation and Allied

Tables, Her Majesty's Stationery Office, London, England, 1956, 80 p. 24.5

cm. Price 5 s. net.

This is a new edition of a booklet with the same title, first issued in 1936 as a

reprint of certain pages of the British Nautical Almanac, and which was frequently

reprinted, sometimes with additions. It derives largely from the experience, over

several decades, of the late L. J. Comrie, Superintendent of H. M. Nautical Al-

manac Office, his successor, D. H. Sadler, and their disciples. In its present form

it provides an excellent practical introduction to a large part of classical numerical

analysis and can be thoroughly recommended as an inexpensive compact text,

complete with tables. The typography is excellent, and the reviewer's only complaint

concerns the redundant decimal points in Table 6.

I. Part I contains a section on elementary computing principles, which is fol-

lowed by an account of the principles and practices of interpolation and some

remarks on numerical differentiation and integration. There are worked examples

showing the use of the tables in the second part.

II. Part II contains various tables of Bessel and Everett coefficients, some

critical and some direct. To see the scope of these tables it will be worth while sketch-

ing formally current (British) practice in the interpolation. The latest developments,

of applying the ideas of Chebyshev economization to the problems of interpolation

are discussed briefly in Part III. They will be discussed briefly in a forthcoming

review of the booklet of L. Fox [5] in this journal.

One mathod is to truncate the Bessel formula

fP=fo + p&iß + B2(802 + ái2) + B3ôi3 + BiiSo* + Si*) + ■■■

at an appropriate place. Here

B2(p) = 5,(1 - /») = hPiP - l)/2!,

B3ip) = -B,(l - /») = /»(/» - l)ip - è)/3!,

Biip) = Biil - p) = \(p + l)p(p -l)(p- 2)/4!.

The modified form of this, with fourth and sixth differences thrown back is

*
fP=fo + pSiß + B2(Ô2m0 + 5rol) + B3ôi*
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or, if 54, 5* are varying slowly,

/p = /o + pbiß + B2(Ômo + S2ml) + B3(82ml - 82m0)

where

dm2 = 52 - 0.18454 + 0.038S6.

Otherwise we use the Everett formula

fp = (1 - P)f* + Ph + (PW + F28i2) + (E45„4 + F45i*) + ■■■

truncated appropriately. Here

E2(p) = P2(l - p) = -p(p -l)(p- 2)/3!

E<ip) = P4(l _/>) = -(/> 4- l)pip -l)ip- 2)ip - 3)/5!.

Various modifications of this are possible. Corresponding to * we have

fp =  d - P)fo + Ph + (EtSlo + F252mi)

with b2m defined as above. If we throw the sixth and eighth differences back into

the fourth according to

ÔJ = 8* - 0.207Ô8 + 0.04558,

keeping the second differences as they are, we have

U - (1 - P)fo + Ph + (Etôo2 + F28i2) + (JE4«¿0 + FiSlJ.

We can also use a simultaneous throw-back of ô6, ô8, ô10 into 52, 54 according to

5m2 = Ô2 - 0.013125« 4- 0.004358 - 0.001 Ô10

5m4 = 54 - 0.2782756 + 0.068558 - 0.016S10

and use

/,-(!- p)fo + Ph + (£Ä + F*àli) + (Eiôt, + Fi8*mi).

Finally, we can use a generalized throw-back

5m2 = 52 - 0.18454 4- 0.038082 56 - 0.00830Ô8 4- • • •

10y4 = 0.0154 - 0.00278356 4- 0.000685s + ■ • •

(here y* is a modified fourth difference (divided by 1000)). With this notation we

can use

/,-<!- P)fo + Ph + (£Ä + fall) + (^47o4 + ivm4)

or, if y4 is varying slowly

fp= (1 - P)fo + Ph + (PÄ + F28li) + P4(to4 + 7i4)

where

Mt = 1000(£4 + 0.184P2),       Ni = 1000(P4 + 0.184P2),

Ti = UMi + Ni).
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In recent British tables, e.g., those of the Airy integral [1] and the Weber

functions [2], the 7's are tabulated where necessary. Modified differences have

been used in many tables since about 1930.

The twelve tables given, which we shall now describe in detail, are sufficient

for most applications of these methods of interpolation.

1. First-difference correction />51/2. This gives to the nearest integer, the value of

p8iß for /> = .1 (-1)9 and 5i/j = 1(1)128. The table is arranged in blocks corre-

sponding to eight consecutive values of 5i/2 and on each block is given the appropriate

contribution of the second decimal of />, i.e., p8i/2 for /> = .01 (.01).09 for an average

5i/2 (2 pages).

2. Second-difference correction P2(502 + 5i2). This gives to the nearest integer

the values of -P2(502 + 8X2) for /> = 0(.01).5 and for 502 + 5i2 = 10(5)200.

3. Bessel coefficients B2, B3, Bi. There is a critical table of B2, proceeding in units

of the third decimal, with /> given to AD, together with 3D values of B3 and P4

at interval .1.

4. Third-difference correction -B35}3. This gives to the nearest integer, the values

of B3S?iorp = 0(.01).5 for 5*» = 100(100)1000.
5. Fourth-difference correction 54(5o4 + 5i4). This gives to the nearest integer,

the values of 54(5o4 + 5X4) for/» = 0(.01).5 and So* + Si* = 100(100)1900.

6. Second-difference coefficients B2, Eß, F2. This is a critical table, proceeding

in units of the fourth decimal ; /> is given to 5D. Such a table is feasible since 2B2 =

Et+ F2 (7 pages).

7. Bessel coefficients B2, B3, Bt. This gives B2 to 6D, B3 to 5D and P4 to AD for

p = 0(.001).5. First differences of B2 are given (5 pages).

8. Throw-backs 0.184 54 and 0.03856. This is a critical table, proceeding in units,

with integral values of 54 and 5e up to 54 = 1002, 56 = 250.

9. Throw-backs 0.20756 and 0.04558. This is a critical table of 0.207 5« proceeding

by 5 units up to 220, with integral values of 5", and also giving 0.20756 to the nearest

unit for 5» = 1000(1000)10000. There is a critical table of 0.0455s proceeding by

5 units up to 40, giving integral values of 5s.

10. Residual fourth-difference correction P4(to4 + Ti4)- This gives the values

of the correction, to the nearest integer, for /> = 0(.02).5 and (704 + 714) =

.001(5o4 + Si4) = 2(2)24.
11. Short table of Bessel and Everett coefficients. This gives B, for v = 2 (1)11

and Eß„ F2, for v = 1(1)5, to 6D for /» = .1(.1).9.
12. Coefficients for Everett's formula. This gives Eß, and F2 to 7D, Mi and Ni

to 3P>, P4 to 2D, Ei and P4 to 61», £6 and P6 to 5P>, all for /> = 0(.001) .5 (10 pages).

III. Part III is a collection of relevant formulae, subdivided into eight sections,

some of which, e.g., that on the solution of ordinary differential equations, contain

much valuable commentary. We deal briefly with each section.

A. Operators. The finite difference operators are defined and their interrelations

are recorded.

B. Differences. The notation is discussed and there are short tables useful in

connection with checking by differencing.

C. Interpolation. In addition to the material summarized in our account of

Part II (supplemented, of course, by working limits for applicability of the
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various formulae) there are sections on the magnitude of the Bessel co-

efficient, on interpolation to halves, on the Lagrangian interpolation method

and Aitken's scheme for carrying it out and on adjusted divided differences.

There is a discussion of the central difference formulae of Stirling and

Steffensen for | /» | < 1/2. A polynomial form of ** is given and there is a

discussion, with tables, of the use of economized polynomials for interpola-

tion [3, 4, 5]. The problem of sub-tabulation is not discussed: it will be the

subject of a companion booklet [6] (5 pages).

D. Differentiation. This includes expressions for the r-th derivative, r = l(l)10,

evaluated at a tabular point, or at a halfway point, with coefficients given

both as rational numbers and as decimals. Expressions in terms of ordinates

and in terms of forward and backward differences (for use near the ends

of a table) are also given, in addition to expressions for differences in terms

of derivatives.

A table of coefficients of the differences in the expressions for the first

three derivatives at a non-tabular point p is given, for /> = 0(.01)5. These

expressions are obtained by differentiating the Bessel formula.

The formulae appropriate for tables with modified differences are also

given (5 pages).

E. Integration. Various formulae for evaluating definite integrals in terms of

various differences, derivatives, and ordinates are given. In particular, the

coefficients (of the ordinates) for use in Gregory's formula, the correspond-

ing central difference formula, and the Gaussian quadrature are given to

8, 8, and 10 decimals.

The case of simple and double integration to non-tabular points is dis-

cussed and suitable tables are provided. There is a selection of starter,

predictor, and corrector formulae for use in the numerical integration of

differential equations (5 pages).

F. Differential equations. This account is restricted to initial value problems

for ordinary differential equations. Five methods are mentioned: (1) local

Taylor series, (2) Runge-Kutta, (3) Adams-Bashforth, (4) Central differ-

ence extrapolation methods, (5) Deferred-correction method (5 pages).

G. The precision of calculation. This includes a table giving the absolute errors

and the variances of errors resulting from certain arithmetical operations

on quantities subject to error, e.g., ra-th difference, or the result of a direct

or inverse interpolation. There is a short table of <¿>(x)  = e~z*l2/\/2iT and

/OB

<¡>ix)dx, the percentage area of the tails of the normal curve.

H. Constants. A two-page table of constants to a reasonable number of places

is given.

The booklet closes with a one-page bibliography.

John Todd
California Institute of Technology
Pasadena-, -California

1. J. C. P. Miller, The Airy Integral, Part-volume B of British Assoc. Adv. Sa, Math. Tables,
Cambridge University Press, 1946.

2. National Physical Laboratory, Tables of Weber Parabolic Cylinder Functions, Her Ma-
jesty's Stationery Office, London, 1955.
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3. C. W. Clenshaw & F. W. J. Olver, "The use of economized polynomials in mathematical
tables," Camb. Phil. Soc., Proc, v. 51, 1955, p. 614-628.

4. Zdenëk Koi'AL, Numerical Analysis, John Wiley and Sons, Inc., New York, 1955.
5. L. Fox, The Use and Construction of Mathematical Tables, National Physical Lab., Math.

Tables, v. 1, Her Majesty's Stationery Office, London, 1956.
6. Her Majesty's Nautical Almanac Office, Subtabulation, A Companion Booklet to Interpo-

lation and Allied Tables, Her Majesty s Stationery Office, London, 1958.

55[X].—J. L. Synge, The Hypercircle in Mathematical Physics: A Method for the

Approximate Solution of Boundary Value Problems, Cambridge Univ. Press,

New York, 1957, xii 4- 424 p., 24 cm. Price $13.50.

There are, roughly speaking, two lines of approach to the problem of the nu-

merical solution of partial differential equations: The methods of finite differences

and the methods based on ideas of Functional Analysis or the Calculus of Varia-

tions. There exist many connections between the theories of the two procedures,

but most of the work done in this field falls distinctly into one of those two cate-

gories.

The present book gives a complete and detailed account of a variational method

developed, during the past ten years, by the author and several other mathe-

maticians. The underlying ideas are connected with the names of Thomson, Ritz,

Rayleigh, and Trefftz, but the terminology, the mode of the presentation and the

numerical techniques are original contributions of the author and a group of more

recent mathematicians.

Here is, in a nutshell, a description of the hypercircle method: The problem is

the approximate numerical solution of a boundary value problem of elliptic type

in a region V. A suitable Hubert space P is introduced such that to every function

in V there corresponds a point in P. If P is suitably defined the functions that

satisfy the boundary conditions and the functions that satisfy the differential

equation define two linear subspaces L' and L" of P, respectively, that are or-

thogonal. They intersect at the point S corresponding to the solution of the bound-

ary value problem. The position of S is unknown, but if one chooses r points of

V and 5 points of L" one can determine, by linear combination, the hyperplane

L'r of dimension r in L' through the first r points and, similarly, a hyperplane

L", in L" of dimension 5. It is a simple matter to calculate the end points V, V"

of the shortest straight segment joining L'r and L"',. If these r + s points, i.e., the

corresponding functions in the domain V, are skillfully chosen the segment V'V"

in Hubert space will be short, and its midpoint C will be a good approximation to

the true solution S. The error can be appraised by observing that S lies on the

hypersphere with diameter V'V", thanks to the orthogonality of V and L". Also,

the r + s known points of P limit the position of 5 to a known hyperplane defined

by r + s linear equations. The intersection of the hypersphere with this hyper-

plane is the hypercircle from which the book takes its name. Simple geometric

arguments based on the triangle inequality lead then to convenient inclusion

theorems by means of which the error in the Hubert norm can be appraised. Point-

wise bounds on the error are then obtainable from an inequality derived with the

help of a fundamental solution of the differential equation.

The larger part of the book is devoted to applications based on the technique

of so-called pyramid functions. These are functions that are piecewise linear in V

with certain discontinuities admitted along straight lines (or planes, in three di-
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mensions). The author shows how approximating subspaces L'r, L", can be con-

structed by linear combination of such pyramid functions. Approximation by piece-

wise linear functions is a natural bridge between the variational and the finite

difference methods. This aspect, which in the reviewer's opinion deserves further

study, is only briefly discussed in the book.

This book is intended for engineers and physicists. The author is aware of the

fact that many readers in this group shy away from abstract arguments in Func-

tional Analysis. He therefore develops his topic very slowly and carefully assuming

no more mathematical knowledge than a good course in Advanced Calculus will

impart. The systematic appeal to geometric intuition assisted by a large number of

diagrams, as well as many numerical examples that are described in great detail, is

intended to make the subject palatable to the applied scientist. On the other hand,

the proofs for all statements are mathematically complete.

The author is a skillful expositor and writes in a very attractive, lively style.

Whether he has steered the safest course between the Scylla of excessive mathe-

matical conciseness and the Charybdis of tiresome repetitiousness in his explana-

tions is hard for this reviewer to decide. A book of 424 pages seems a rather lengthy

account of one particular numerical method. It is true that the reader will learn

much that is of more general importance, such as the most elementary properties

of Hubert space, the simpler aspects of the theory of elliptic differential equations,

and some elements of the theory of elasticity with particular emphasis on the

torsion problem.

The examples are, with one exception, worked out with the help of desk calcu-

lators only. The question as to the suitability of this method for automatic com-

puting machines is, unfortunately, not discussed.

Wolfgang Wasow

Mathematics Research Center
U. S. Army
University of Wisconsin
Madison, Wisconsin

56[X].—J. Kuntzmann, "Evaluations d'Erreur dans les Representations Ap-

prochées de Dérivées," Société d'Électronique et d'Automatisme, 138 Boulevard

de Verdun, Courbevoie (Seine), France, 1955, 49 p. (mimeographed), 30.5 cm.

These tables serve to supplement an earlier report [1 ] by the same author.

The error RP,q,n in the. numerical differentiation formulas

n

f(p)ixq)   =   £ 4i.j>,«,ny< + JRp.q.n,
i«-0

is given by

Rp,g.n = f Kp,qit)f(n+l)(t)dt

where

. .    _ •£-> (xi — t)n 1 if t is between x¿ and xq,

pA) ~ ^0tiAi^^"       ñ\      ' ei ~ 0 otherwise.
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The upper bounds for the remainder terms

Pp.s,„A"+1-pMn+1

where

|/'"+»(0 I < Mn+i

and the quantities

I Kp,q,n(t) | dt
-co

are tabulated for ra = 1(1)11, /»,        q = 0(l)n — 1.

M. Abramowitz

National Bureau of Standards
Washington, D. C.

1. J. Kuntzmann, "Formules de Dérivation Approchée au Moyen de Points Équidistants,"
Report No. 1.373/1, Société d'Électronique et d'Automatisme, 138 Boulevard de Verdun, Cour-
bevoie (Seine), France, 1954. (MTAC, Rev. 51, v. 10, 1956, p. 171-172.)

57[Z].—Preston C. Hammer, Editor, The Computing Laboratory in the Uni-

versity, The University of Wisconsin Press, Wisconsin, 1957, xv + 236 p. 23

cm. Price $6.50.

A set of 31 papers dealing with various aspects of the computing laboratory in

the University. These papers, each presumably presenting the individual views of

its author, were presented at a conference held by the University of Wisconsin in

August 1955. The papers vary in style and in content, but in total they convey an

idea of many of the problems, many of the pleasures and some of the expenses of

running a computing laboratory in a University.

The University of Wisconsin should be thanked for sponsoring this conference

and for making the material presented available in printed form.

The table of contents follows:

Computing and the University. The computing laboratory in the University by

C. A. Elvehjem; The new significance of computation in higher education by J. H.

Curtiss; Equipmental aids to computing by Jay W. Forrester.

Applications of Computing in Science. Weather prediction by Philip Duncan

Thompson; Computing in astronomy by W. J. Eckert; Applications of computing

to fluid dynamics problems by Harwood G. Kolsky; Applications of high-speed

computing to chemical problems by Joseph O. Hirschfelder; The impact of fast

computers on physics by Marshall Rosenbluth; The use of desk calculators by

Paul S. Dwyer.

Applications of Computing in Industry. The computer laboratory in industry

by H. R. J. Grosch; Applications of computing in the Aircraft Industry by H. S.

Wolanski; Computers improve power system performance by L. K. Kirchmayer;

Assignment, programing, and scheduling by David F. Votaw, Jr.

Future Demands for Personnel in Computing. Future demands for trained per-

sonnel by E. K. Ritter; Supply and demand in computational mathematics by

Forman S. Acton; The future demand for mathematicians in the computing field

by R. E. Gaskell ; Future demands for engineers and scientists in the field of comput-

tation by Eldred C. Nelson.
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Curriculums for Computing. The contribution of the computing laboratory to

the University curriculum by Charles W. Adams; The educational program in

Numerical Analysis of the Department of Mathematics, U.C.L.A. by George E.

Forsythe; Curriculum needs in the computing field by Vincent C. Rideout; The

Numerical Analysis Program at the University of Maryland by David M. Young, Jr.

Equipping a University Computing Laboratory. Equipping the University com-

putation laboratory by John W. Carr III; Equipping a University computing

laboratory by C. C. Gotlieb; Equipping a University laboratory to satisfy the

computational demands by H. O. Hartley; Equipping a University computing

laboratory by Ralph E. Meagher; Equipping the university computing laboratory

by Alan J. Perlis.
Organizing and Financing a University Computing Laboratory. Organizing and

financing a University computing laboratory by J. P. Nash; On organizing and

financing a laboratory by Carl F. Kossack ; The University computation laboratory

as a cooperative industry-education project by Arvid W. Jacobson; The Cornell

Computing Center, a minimum University computing laboratory by R. J. Walker.

Computation in Perspective. Dangerous gulfs: some reflections on the social

implications of computing machines by J. H. Van Vleck.

C. B. T.

58[Z].—Proceedings of the Third Annual Computer Applications Symposium, held

October 9-10, 1956, sponsored by the Armour Research Foundation of the

Illinois Institute of Technology, Chicago, Illinois, 1957, 148 p., 23 cm. Price

$3.00.

This conference had as its theme the application of medium scale digital com-

puters. It is stated that "a primary purpose of the symposium was to illustrate

diversity among computing machines and among applications, to provide a true

picture of medium-scale computer applications as existing today." Following a de-

scription of the medium scale computers to be considered and introductory articles,

"The election and the UNIVAC" by C. Collingwood, and "Model making problems

in electric forecasting" by M. A. Woodbury, there are two sections of papers, one

devoted to Business and Management Applications and the other to Engineering and

Research Applications. The table of contents of these two sections follows:

Business and Management Applications

Development of a Products Pipe Line Simulator on an NCR 102A by J. H.

Mallas

Application of the IBM 650 to Stock Brokerage Operations by V. Lazzaro

The Elecom 125 in Personnel Classification Research by J. M. Leiman

Programming Ordinary Life Insurance Operations for the Datatron by J. S. Hill

Manufacturing Data Processing on the IBM 650 by H. H. Marlow, Jr.

The  Univac  File-Computer Applied  to  General Accounting Functions by

T. R. Lyon

Panel Discussion—Business and Management Applications

Engineering and Research Applications

Solution of Rotating Electric Machinery Problems with ALWAY by C. G.

Veinott
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The IBM 650 Applied to Problems of the Electrical Industry by R. Haberman,
Jr. and F. J. Maginniss

The NCR 102A as an Aid in Training and Research by E. J. Stewart

Optical Calculations using the Burroughs E101 by A. Cox

Use of the Datatron in the Petroleum Industry by J. S. Aronofsky

Panel Discussion—Engineering and Research Applications

C. B. T.

59[Z].—R. Hunt Brown, Office Automation, Automation Consultants, Inc., New

York, 1955, looseleaf, xviii 4- 283 p. Price $12.50. "Service to keep manual

up-to-date" offered at $25.00 per year.

This book starts with a readable section on the "what," "why," and "how,"

of office automation, goes on to extensive discussions of hardware, especially

electronic computers, briefly considers integrated-data-processing accounting sys-

tems, and closes with short sections on sociological implications, scientific frame-

works, and probable future developments related to office automation. The manner

of presentation is aimed at the nontechnician, but computer experts not widely

familiar with business applications will find much of interest in this book.

The core of Office Automation seems to this reviewer to be the "Hardware Sec-

tion" (p. 25-204), which indeed comprises over 60 per cent of the book's total

wordage, under chapter headings which can be condensed as follows: The common

language concept; Integrated data processing; Electrical communication facilities;

Common language machines; Native language machines; Tabulating and com-

puting equipment ; Punched card machine accounting ; Fundamentals of electronic

computers (four chapters); Principal electronic business computers; Memory

systems; Output printers; Programming; Computer capabilities; Choosing a com-

puter; Rent or buy; Miscellaneous topics (three chapters). The greatest value of

this "Hardware Section" lies in its compact but expressive descriptions of specific

equipment. If the promised up-dating service is well maintained, this book will

continue to be a handy reference for everyone who is concerned with commercial

computing equipment.

One criticism, of a type which can only too often be levelled at semipopular

treatments, is that too much of the material reads like a "sales-pitch." For example,

on p. 8, integrated data processing and electronic equipment is described as "the

answer" (for the present purpose it matters not to what question). However, the

"show-me" attitude of the typical business reader probably demands such a treat-

ment, and almost surely guarantees that little or no harm will result from it.

On the positive side, having discussed concepts of automation with several

business administration students before and after they read Office Automation, the

reviewer feels that it does get the main points across, and does so effectively and

without undue effort on the reader's part.
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