Mathematical Tables

and other

Ai1ds to Computation

A Quarterly Journal

Edited by
E. W. CANNON F. J. MURRAY
C. C. CRAIG J. TODD
A. ERDELYI D. H. LEHMER, Chairman
A%
Nos. 33-36
1951
Published by

THE NATIONAL RESEARCH COUNCIL
Washington, D. C.



NATIONAL RESEARCH COUNCIL
DivisioN oF MATHEMATICS

EDITORIAL COMMITTEE

E. W. CannoN (E.W.C.), National Bureau of Standards, Washington, D. C.
Automatic Computing Machinery [ACM .

C. C. Craig (C.C.C.), University of Michigan, Ann Arbor, Mich. Mathe-
matical Statistics [K].

A. ErofLvi (A.E.), California Institute of Technology, Pasadena, Calif.
Higher Mathematical Functions [L].

F. J. Murray (F.J.M.), Columbia University, New York, N. Y. Other
Aids to Computation [OAC].

J. Topop (J.T.), National Bureau of Standards, Washington, D. C. Numer-
ical Methods.

D. H. LeaMer (D.H.L.), Chairman, National Bureau of Standards, Los
Angeles 24, California.

SUBSCRIPTION RATES
1943-1945. (Nos. 1-12) $12.00 for all 12 issues (not available for separate
sale except as noted below*)
1946-1949: $4.00 per year
1950-1951: $5.00 per year

Single issues are available for sale as follows:

* 1944 (No. 7, “A Guide to Tables of Bessel Functions,” by H. Bateman and
R. C. Archibald, 104 pp.) $2.00

1946-1949 (Nos. 13-28) $1.25 for single issue
1950-1951 (Nos. 29-36) $1.50 for single issue

All payments are to be made to National Academy of Sciences, 2101 Con-
stitution Avenue, Washington, D. C,

Agents for Great Britain and Ireland (subscription 42s, 6d for 1951) Scien-
tific Computing Service, Ltd., 23 Bedford Square, London W.C.1.

Published quarterly in January, April, July and October bﬁthe National Research Council,
Prince and on Sts., Lancaster, Pa., and Washington, D. C.

All contributions intended for publication in Mathematical Tables and Other Asds to Compu-
tation, and all Books for review, should be addressed to D. H. Lehmer, 16556 Chattanooga
Place, Pacific Palisades, Calif.

Entered as second-class matter July 29, 1943, at the post office at Lancaster, Pennsylvania,
under the Act of August 24, 1912,



‘Mathematical Tables

and other

Aids to Computation

A Quarterly Journal

Edited by
E. W. CANNON F. J. MURRAY
C. C. CRAIG J. TODD
A. ERDELYI D. H. LEHMER, Chairman
Vv
Nos. 33-36
1951
Published by

THE NATIONAL RESEARCH COUNCIL
Washington, D. C.




CONTENTS
V NUMBER 33 JANUARY 1951

High Speed Sampling.......... D. F. Voraw, Jr. & J. A. RAFFERTY
Radix Table for Trigonometric Functions and their Inverses to High

ACCUIACY .« vttt ieneenrennennennsonesnnss H. E. SaLzER
Recent Mathematical Tables...............coooiiiiiiiiiienns

834 (Prandtl & Vandrey), 835 (Beeger), 836 (Gloden), 837 (van
Wijngaarden), 838 (Becker), 839 (Yamamoto), 840 (Zurmiihl), 841
(Blanch & Siegel), 842 (Frankel), 843 (Pflanz), 844 (Amscombe),
845 (Cochran & Cox), 846 (Kendall), 847 (Pollak), 848 (Westen-
berg), 849 (van Wijngaarden), 850 (Abramowitz), 851 (Chan-
drasekhar & Miinch), 852 (Faddeeva & Gavurin), 853 (Horton),
854 (Liusternik, Akushskil & Ditkin), 855 (Stanley & Wilkes), 856
(New Zealand Dept. of Lands and Survey)

Mathematical Tables—Errata.........cooviviiiieeniiiiinneennnns
179 (Becker & Van Orstrand), 180 (Legendre)

Unpublished Mathematical Tables...............................
110 (Kenyon), 111 (Anema), 112 (Gloden), 113 (Gloden), 114
(Lehmer), 115 (Lienard)

Automatic Computing Machinery..................oooiiiiiil
Technical Developments (The BARK, a Swedish General Purpose
Relay Computer)

Discussions. Notes on Numerical Analysis—3 (Solution of Differ-
ential Equations by Recurrence Relations)

Bibliography Z-XIV (1-5. Anon., 6. Bykhovskil, 7. Hamming,
8. Knapton & Stevens, 9. Moore School, 10. Patterson, 11. Office of
Naval Research, 12. Wang & Woo, 13. Wilkes & Renwick)

News

Other Aids to Computation. .. .........coiiiiiiiiiiniiinniannn.
Bibliography Z-XIV (14. Bereis, 15. Birnbaum & Zuckerman,
16. Boothroyd, Cherry & Makar, 17. Cherry, 18. Goldberg,
19. Grosser, 20. Heiss & Coull, 21. Hrones & Reswick, 22. Kayan,
23. Langmuir, 24. McCann & Wilts, 25. Mickelsen, 26. Tikhotskif)

NOS. + et er e e iceeieeaaeeeocassascessonsesssssssansnnsass
121. Production of Tables of Multiplicative Functions by Punched
Card Equipment, 122, Correction to the Article, “Matrix Inversion
by a Monte Carlo Process,” 123. On the number 2¥! 4 1

QUETIES. . o e et iiiiieeeinanaeesaoanacsssssassaccocnnnneens
36. Exponential Integrals for Complex Argument

Corrigenda. . ..ottt i it e e

1

27

27

29

48

53




CONTENTS
V NUMBER 34 APRIL 1951

The California Digital Computer................. PauL L. MoORTON

Step-by-Step Integration of ¥ = f(x, ¥, 2, £) without a “Corrector”. ..
.......................................... SAMUEL HERRICK

Formulas for Calculating the Error Function of a Complex Variable. .
............................................. H. E. SALzER

Recent Mathematical Tables. . .. .....covtiiiiiiiiieieinnnnnn.

857 (Lynch), 858 (Beard), 859 (Gupta), 860 (Gupta), 861 (Jarden),
862 (Black), 863 (David), 864 (David), 865 (Grubbs), 866 (Hald),
867 (Hartley & Pearson), 868 (Bouwkamp), 869 (Conolly), 870
(Coombs), 871 (Emersleben), 872 (Friedman), 873 (Kaplan), 874
(Leitner & Spence), 875 (Radon), 876 (Shibagaki), 877 (Tokyo
Numerical Computation Bureau)

Mathematical Tables—Errata. .. ......coiviiieiiinninnnenenn.

181 (Anderson & Houseman), 182 (Beeger), 183 (Davis), 184
(Greenwood & Miller), 185 (Kopal), 186 (Kraitchik), 187
(NBSMTP), 188 (Magnus & Oberhettinger), 189 (Reiz)

Unpublished Mathematical Tables. .............c.iiiii ...

116 (NBSCL), 117 (Ballistic Research Laboratory), 118 (Gloden),
119 (Gloden), 120 (Robinson), 121 (Gilbert)

Automatic Computing Machinery.............ccovviininnn..
' Technical Developments (The California Digital Computer)
Discussions (“Floating Decimal” Calculation on the IBM Card
Programmed Electronic Calculator)
Notes on Numerical Analysis—4 (Relaxation and Step-by-Step
Methods)
Bibliography Z-XV (1. Anon, 2. Berkeley, 3. Berkeley, 4. Hill, 5.
Hurd, 6. Lowell, 7. Lowell, 8. Office of Naval Research)

News

Other Aids to Computation. ... ......ccoiveteiiiiiirnnneennnnn...
A New Differentiating Machine . C. P. ATKINSON & A. S. LEVENS
Bibliography Z-XV (9. Andrews, 10. Bayly, 11. Beiser, 12. Haupt,
13. McCool, 14. McFee, 15. Fender, 16. Garwin, 17. Marshall, 18.
Raymond, 19. Scott, 20. Seiwell, 21. Shimizu, Elsey & McLachlan,
22. Snowden and Page, 23. Reid & Stromback, 24. Wallman)

124. Leslie John Comrie, 125. The d? Test of Random Digits, 126.
On the Calculation of the Square Root by Automatic Computing
Machines

QUTIES . vttt ettt ettt e e ettt e e
37. The Square Root Method for Linear Equations

Queries—Replies. . .. ... .ot e
47. Russian Bessel Function Tables

Corrigenda. . . .ovviiir i e e e

57

61

67
70

81

83

86

99

108



CONTENTS
V NUMBER 35 JuULY 1951

Monte Carlo Matrix Calculation with Punched Card Machines. . . ...
A. OpLER 115

Computing Logical Truth with the California Digital Computer. . ...
W. R. ABBoTT 120

On the Accuracy of Runge-Kutta’s Method............. M. LotkiN 128

Recent Mathematical Tables. . ...........coiiiiiiiiininennnn... 133

878 (Chatland & Davenport), 879 (Gloden), 880 (Hasse), 881
(Neville), 882 (Persson), 883 (van der Pol & Speziali), 884 (Thij-
sen), 885 (Salzer), 886 (Anderson & Anderson), 887 (Chapman),
888 (Cornfield & Mantel), 889 (DeLury), 890 (Gayen), 891
(Gjeddebaek), 892 (Hald), 893 (Hartley), 894 (Hartley & Pearson),
895 (Howell), 896 (Link), 897 (Lord), 898 (Patnaik), 899 (Pollak),
900 (Schrock), 901 (Williams), 902 (Akademiia Nauk, SSSR.), 903
(Carrus & Treuenfels), 904 (Carter & Williams), 905 (Clark), 906
(Fisher), 907 (Froberg), 908 (Grammel), 909 (Kreyszig), 910
(Milne-Thomson), 911 (Munk & Rawling), 912 (NBSCL), 913
(Price), 914 (Rhodes)

Mathematical Tables—Errata. .. ......coviiiiiiiiiiiiininenan. 160

190 (Cunningham), 191 (Cunningham & Woodall), 192 (Stanley &
Wilkes)

Unpublished Mathematical Tables. ... ........................... 162

122 (Salzer), 123 (Gloden), 124 (Gloden), 125 (Robinson), 126
(Flake & Luke), 127 (Green, Lillie & Raynolds), 128 (Jones &
Ufford), 129 (Luke & Ufford), 130 (University of Toronto Com-
putation Centre)

Automatic Computing Machinery............... ... ... 163

Notes on Numerical Analysis—5, Table-Making for Large Argu-
ments. The Exponential Integral. ...L. Fox & J. C. P. MILLER

Bibliography Z-XVI (1. Anon., 2. Berkeley, 3. Engineering Re-
search Associates, 4. Gill, 5. Hartree, 6. Kincaid, Alden & Hanna,
7. Moore, 8. Shaw, 9. Wilkes)

News

Other Aids to Computation. . ...t 177

Bibliography Z-XVI (10. Bogert, 11. Clark & Neuber, 12. Curtis,
13. Gray & Frey, 14. Iams, 15. Korn, 16. Liebmann, 17. McEwan
& Skolnik, 18. Many, 19. Marshall, 20. Reynolds, 21. Roscoe, 22.
Wilson & Miles)

N O S .+ ottt ittt et e e e e e e e 183
127. An Iterative Process. . .................... W. B. JorpAN
Queries and Queries—Replies................. e 184

Corrigenda. .. ..ot 184




CONTENTS
V NuMBER 36 OCTOBER 1951

A Guide to Tables on Punched Cards. . .G. BLancH & E. C. YowELL 185

Formulas for Finding the Argument for which a Function has a Given
Derivative. . ....... ... .. H. E. SaLzer 213

Recent Mathematical Tables. ... ........ ... . i, 215

AIRCRAFT RADIATION SysTEMS LABORATORY 921, BARNETT &

CouLsON 922, BARTBERGER 923, BEARD 916, CHERRY 919,

FLETCHER 924, FRUCHTL 915, GNEDENKO 920, GRUSCHWITZ 932,

HArRvARD UNIVERSITY COMPUTATION LABORATORY 925, KrupP

926, KRUSE & RAMSEY 927, METROPOLIS & REITZ 928, MEYERS &

%{/}RD 917 918, PRANDTL & VANDREY 929, SILVER & SAUNDERS 930,
OLF 931

Mathematical Tables—Errata. .. ......... ... .. i, 228

CrEpiT COMMUNAL DE BELGIQUE 193, GLOVER 194, JPRGENSEN
195, PETERS 196, U. S. HyproGrAPHIC OFFICE 197

Unpublished Mathematical Tables. ................ ... ... ... .... 231

CoGHLAN & SmiTH 131, LEINARD 132, LUKE & UFFORD 134, MIKSA
133, WiLkiNs & KRrROPOFF 135

Automatic Computing Machinery............. ... .. ... ... ...... 232
Technical Developments, Provision for Expansion in the SEAC
.............................................. A. L. LEINER

Notes on Numerical Analysis—6, The Convergence of Seidel Iter-
ants of Nearly Symmetric Matrices.................. P. STEIN

Bibliography Z-XVII: ANoN. 1-5, CONNOLLY, FRANKEL & SAGE 6,
GRIDLEY & SARAHAN 7, Lessing 8, McCaLLum & SMITH 9,
SPEISER 10, SPENCE 11

News

Other Aids to Computation. . ............ovitiinnenninnenen... 246

A Graphic Solution of Simultaneous Linear Equations. . ........
............................. J. E. MaxrieLp & F. V. WauGH

Bibliography Z-XVII: Avery 12, BENsoN 13, BISPLINGHOFF,
Pian & Levy 14, Dororto 15, FIFER ET AL. 16, McCANN &
MacNEAL 17, Moore 18, MULTIX 19, PENDERY ET AL. 20,
PoRrITSKY, SELLS & DANFORTH 21, SOROKA 22, WOODBURY 23

NOtES . . .o 255
Gauss to Gerling on Relaxation. ............... G. E. FORSYTHE
QUETIES . . . o\ttt e e e e e 258
Corrigenda. . ...ttt e 259

INAICES. . . o vttt e e e 260




CLASSIFICATION OF TABLES

Arithmetical Tables. Mathematical Constants

B. Powers

P

8

Ll e e

i i

Logarithms

Circular Functions

Hyperbolic and Exponential Functions
Theory of Numbers

Higher Algebra

Numerical Solution of Equations
Finite Differences. Interpolation
Summation of Series

Statistics

Higher Mathematical Functions
Integrals

Interest and Investment

Actuarial Science

Engineering

Astronomy

Geodesy

Physics, Geophysics, Crystallography
Chemistry

Navigation

Aerodynamics, Hydrodynamics, Ballistics
Calculating Machines and Mechanical Computation



