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SUGGESTIONS CONCERNING THE PREPARATION OF MANUSCRIPTS
FOR THE QUARTERLY OF APPLIED MATHEMATICS

Mathematical Work: Only very simple symbols and formulas should be typewritten. All others should be
carefully written by hand in ink. Ample space for marking should be allowed above and below all equations.
Greek letters used in formulas should be designated by name in the margin.

The difference between capital and lower-case letters should be clearly shown; care should be taken to
avoid confusion between zero (0) and the letter O, between the numeral one (1), the letter I and the prime ('),
between alpha and a, kappa and k, mu and u, nu and v, eta and re.

All subscripts and exponents should be clearly marked, and dots, bars, tildes, etc. over letters should be
avoided.

Square roots should be written with the exponent £ rather than with the sign V-
Complicated exponents and subscripts should be avoided. Any complicated expression that reoccurs fre-

quently should be represented by a special symbol.
For exponentials with lengthy or complicated exponents the symbol exp should be used, particularly if such

exponentials appear in the body of the text. Thus,

exp [(aa + 6,)I/2] is preferable to
Fractions in the body of the text and fractions occurring in the numerators or denominators of fractions

should be written with the solidus. Thus,
TTX

cos (7TX/2&) . f ,, x 
C°S 

26 ;—77-rr is preferable to cos (7ra/2o) tta
C0S 2b

In many instances the use of negative exponents permits saving of space. Thus,

J m-1 sin u du is preferable to J du.

Whereas the intended grouping of symbols in handwritten formulas can be made clear by slight variations
in spacing, this procedure is not acceptable in printed formulas. To avoid misunderstanding, the order of symbols
should therefore be carefully considered. Thus,

(a + bx) cos t is preferable to cos t (a + bx).
In handwritten formulas the size of parentheses, brackets and braces can vary more widely than in print.

Particular attention should therefore be paid to the proper use of parentheses, brackets and braces. Thus,

{[o + (b + ex)"] cos %}" is preferable to ((a + (b + cx)n) cos kyf.
For further suggestions concerning cuts, bibliography, footnotes, and abbreviations please see the inside back
cover of the January issue of 1949.

ATBV YOIT-*■ OI1 the Dover mailing list? Do you receive regular announcements of such
low priced and important scientific books as Fr. A. Willers' practical analysis (A 422-page presentation of
the numerical, graphical and many of the instrumental methods of obtaining a specific numerical answer in
applied mathematics. Includes a special section on modern calculating machines by Tracy W. Simpson. Now
$6.00); Robert T. Beyer's foundations of nuclear physics (Compilation of thirteen classic papers on nuclear
physics, unabridged and in the original language of their authors—Cockroft, Fermi, Curie, et al. Large 122-
page bibliography of approximately 5000 papers on nuclear physics. Only $2.95); H. S. Carslaw's introduction
to the theory of Fourier's series and integrals (Formerly $7.00, now $8.95); Felix Klein's elementary
mathematics from an advanced standpoint (Volume I, in English translation, covers arithmetic, algebra
and analysis, and costs $3.75. Volume II, also translated, deals with geometry and is priced at only $2.95);
Enzo Cambi's tables of bessel functions (Eleven and fifteen-place tables of the first kind to all significant
orders. Only $3.95); T. M. MacRobert's spherical harmonics (second revised edition. Now $4.50); A. I.
Khinchin's mathematical foundations of statistical mechanics (First English translation by G. Gamow.
Only $2.95); H. M. Barlow's micro-waves and wave guides (Only $1.95); Howard W. Emmons' gas dynamics
tables for air (Semi-stiff binding. Only $1.75).
We'll be glad to add your name to our list, if you'll write and tell us which field or fields you are most interested
in—pure mathematics, mathematical physics, etc. Incidentally, you may order any of the above books direct
from us. They'll be shipped to you postpaid, fully covered by our ten-day, money-back guarantee.

DOVER PUBLICATIONS, /nr., 1780 Broadway, New York 19, N. Y. Dept. QAM.
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where ^ is an arbitrary scalar, its curl satisfies condition (1). The result (4) together
with Stokes' theorem gives

§-Jb-dl-O, (6)

i.e., that the line integral of B about a circuit which moves with the fluid is constant.
This may also be proven directly.

The velocity vector q satisfies (5) as a dynamical condition and the vorticity vector
V X q satisfies (1). Thus (4) gives the theorem for the constancy of flux of vorticity
and (6), the constancy of circulation.

A GENERAL APPROXIMATION METHOD IN THE THEORY OF PLATES OF
SMALL DEFLECTION

A REMARK ON MY PAPER
Quarterly of Applied Mathematics, 6, 31-52 (1948)

By M. Z. KRZYWOBLOCKI (University of Illinois)

The author wishes to apologize to Professor R. V. Southwell and Dr. A. Weinstein
for not mentioning their methods in his paper. As Professor Southwell wrote in one of
his papers, it is unlikely, in present circumstances, that any review of numerous methods
which appeared lately in the theory of plates could be made complete and any judgement
regarding the merits of different methods is premature.

So let us add'just two more methods to those mentioned in the Introduction (p. 31)
and on the bottom of p. 42 of the author's paper. Weinstein's variational method allows
one to solve problems of plates of arbitrary shapes governed by the differential equation
AAw = q, i.e. with a transverse load only (see, A. Weinstein, Memorial des sciences
math&natiques, No. 88, 1937; N. Aronszajn and A. Weinstein, Am. Jour. Math. 64,
623-43 (1942); A. Weinstein and D. H. Rock, Quart. App. Math., 2, 262-0 (1944); A.
Weinstein and J. A. Jenkins, Trans. R. S. Canada, Sec. Ill, 60-67 (1946). Southwell's
relaxation method, from its nature is applicable to all cases as may be seen from the
examples in Southwell's "Relaxation Methods Applied to Engineering Problems" and
from the following papers: L. Fox and R. V. Southwell, Trans. Roy. Soc. (A) 239, 419-400
(1945); D. G. Christopherson, L. Fox, J. R. Green, F. S. Shaw, and R. V. Southwell,
ibid. 239, 461-487 (1945).

BOOK REVIEWS

Tables of Bessel Junctions of fractional order. Prepared by the Computation Laboratory
of the National Applied Mathematics Laboratories, National Bureau of Standards,
Volume I. Columbia University Press, New York, 1948. XLII + 413 pp. $7.50.
The first part (pp. 1-272) contains tables for J,(x) for v = ±1/4, ±1/3, ±2/3, ±3/4 and x ranging

from 0 to 25, at intervals of 0.001 for small values of z(up to 0.9 for e = —3/4, —2/3, to 0.8 for
v = —1/3, —1/4, to 0.6 for v = 1/4, 1/3, and to 0.5 for v = 2/3, 3/4) and at intervals of 0.01 for larger
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values of x. The second part (pp. 273-383) gives the functions Ay(x) and B»{x) defined by J,(x) = Av(x)
cos (x — in>/2 — tvj4) — B„{x) sin (x — 7tc/2 — 7r/4) for the same values of v and for x = [25 (.1) 50 (1)
500 (10) 5,000 (100) 10,000 (200) 30,000], All functions are tabulated to ten decimal places.

A number of auxiliary tables facilitate interpolation and give the zeros of J,{x).

W. Prager

Tables of the Bessel f unctions of the first kind of orders zero and one. By the Staff of the
Computation Laboratory (The Annals of the Computation Laboratory of Harvard
University—Volume III). Harvard University Press, Cambridge, 1947. $10.00.

Following a brief discussion of the Bessel functions, the computations, the interpolations, and a list
of the Bessel coefficients, the Bessel functions Jo(x) and J\(x) are tabulated to eighteen digits. The argu-
ment varies in steps of .001 for 0 < x < 25, and in steps of .01 for 25 < x < 100.

G. F. Carrier

Tables of the Bessel functions of the first kind of orders two and three. By the Staff of the
Computation Laboratory (The Annals of the Computation Laboratory of Harvard
University—Volume IV). Harvard University Press, Cambridge, 1947. $10.00.

The Bessel functions J2(x) and J3(x) are tabulated to eighteen digits. The argument varies in steps
of .001 in the range 0 < x < 25, and in steps of .01 in the range 25 < x < 100.

G. F. Carrier

Tables of the Bessel functions of the first kind of orders four, five and six. By the Staff of
the Computation Laboratory (The Annals of the Computation Laboratory of
Harvard University—Volume V). Harvard University Press, Cambridge, 1947.
$10.00.
The Bessel functions J\(x), Ji{x) and Je(x) are tabulated to ten digits. The argument varies in steps

•of .001 in the range 0 < x < 25, and in steps of .01 in the range 25 < x < 100.

G. F. Carrier

Tables of the Bessel f unctions of the first kind of orders seven, eight and nine. By the Staff of
the Computation Laboratory (The Annals of the Computation Laboratory of
Harvard University—Volume VI). Harvard University Press, Cambridge, 1947.
$10.00.
The Bessel functions Ji{x), J%{x) and Js(x) are tabulated to ten digits. The argument varies in steps

•of .001 in the range 0 < x < 25, and in steps of .01 in the range 25 < x < 100.

G. F. Carrier

Tables of the Bessel functions of the first kind of orders ten, eleven and twelve. By the Staff
of the Computation Laboratory (The Annals of the Computation Laboratory of
Harvard University-—Volume VII). Harvard University Press, Cambridge, 1947.
$10.00.
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The Bessel functions Jv>{x), Ju{x) and Ju(x) are tabulated to ten digits. The argument varies in<
steps of .001 in the range 0 < x < 25, and in steps of .01 in the range 25 < x < 100.

G. F. Carrier

Tables of the Bessel functions of the first kind of orders thirteen, fourteen and fifteen. By the
Staff of the Computation Laboratory (The Annals of the Computation Laboratory
of Harvard University—Volume VIII). Harvard University Press, Cambridge, 1947.
$10.00.
The Bessel functions Jis(x), Jn(x) and Ji&(x) are tabulated to ten digits. The argument varies in>

steps of .001 in the range 0 < x < 25, and in steps of .01 in the range 25 < x < 100.

G. F. Carrier

Tables of the Bessel functions of the first kind of orders sixteen through twenty-seven. By the
Staff of the Computation Laboratory (The Annals of the Computation Laboratory
of Harvard University—Volume IX). Harvard University Press, Cambridge, 1948.
$10.00.
The Bessel functions Jie(x), Jn(x) , ... , J2i(x) are tabulated to ten digits. The argument varies in'

steps of .01 for 0 < x < 100.
G. F. Carrier

Tables of the Bessel functions of the first kind of orders twenty-eight through thirty-nine. By
the Staff of the Computation Laboratory (The Annals of the Computation Laboratory
of Harvard University—Volume X). Harvard University Press, Cambridge, 1948.
$10.00.
The Bessel functions Jw(x), Ja(x), ... , J39(1) are tabulated to ten digits. The argument varies in

steps of .01 for 0 < x < 100.
G. F. Carrier

Eleven and fifteen-place tables of Bessel functions of the first kind, to all significant orders.
By Enzo Cambi. New York, Dover Publications, 1948. vi + 154 pp. $3.95.
This new work is in two main parts. Table I (117 pages) gives/„(x) for x = 0 (.01)10.5 to 11 decimals

for all integers n for which | J„{x) } < 5 ■ 10~12, that is for | n | < 30. Table II (26 pages) is a 15-place-
table of J„(x) for x = 0(.001).5 extending over all integers n for which | Jn (x) \ < 10-15, that is for | n \ <
11.

There are two auxiliary tables of coefficients to 12 decimals. The first of these gives the coefficients-

c„ = c,(/c, n) = Ji"\k)/v\
in the Taylor series

Jn{k + h) = X) cvh" (n = 2(2)16, k = 2(1)6, v < 10, 11).
v =»0

The second auxiliary table is of Am in
9

Jn(k + />)= ^ A„JJh) ' (n = 2(2)30, k = 7(1)10)-
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The coefficients Am of this Neumann series are given by the formulae
a

An = A0(k, n) = J„(k)

Am = Am(k, n) = Jn-m{k) + (-l)"Jn+m(fc) (m > 0)
which follow at once from the well known addition theorem for Jn(x).

These auxiliary tables were used by the author to build up the values in Table I for n even and >2.
(Jo and Ji were taken from Meissel's well known table). The values for n odd were then computed from
the recurrence formula

J2r+i(x) = x(4 r + 2)_1[J 2r(x) + ./2r+2(x)].

An unusual feature of Tables I and II is a "check" column showing for each value of x the errors
made in substituting the tabulated values into the identities

1 = S Jinix),
n— — co

sin i = 2 ^ ( — l)"J2„+i(x),
M=0

x/2 = (2n + 1 )J2n+1(x).
>1 = 0

These errors are all satisfactorily small. Unfortunately these checks were not applied to the proof sheets.
Otherwise the following typographical error (noted by the author) might have been detected in time for
correction: p. 47, 7e,(6.93), for .35385 88467 2 read .35385 88367 2.

Another identity, used by the reviewer in spot checking the table, is the Kapteyn series

(1 - z)-1 = 1 + 2 Jn(m).
.■-I

There is no discussion of interpolation nor are any differences tabulated.
This compact and relatively inexpensive table of Jn(x) will prove very useful to almost all workers

with these fundamental functions. As explained in the introduction, the table emphasizes the Bessel
functions of the higher orders n. Its choice of the variables n, x will make it especially useful in dealing
with Neumann series

^ anJ n{x).

However for some applications, such as certain Fourier-Bessel series, the limitation x < 10.5 may prove
too restrictive. In fact the table gives very few waves of the wavy surface z = •/„ (x). Thus, within the
range of tabulation, ./» and ,/i have only 3 zeros, /2.and J3 have 2 and J,, J*,, ./« have one each. J-, and
J8 have 1 maximum each while ./9 and Jw only one point of inflexion each. All other functions are mono-
tone with monotone derivatives.

The offset printing from typescript is very clear and well set out.
D. H. Lehmer

Introduction to the differential equations of physics. By L. Hopf. Translated by Walter
Nef. Dover Publications, Inc., New York, 1948. v + 154 pp. $1.95.
This book is an introduction to the differential equations of mathematical physics. The exposition is

clear and concise, and one might like the treatment to go further than it does. The text should be very
useful to seniors and beginning graduate students in physics and chemistry.

The contents of the book are divided into seven chapters. The first four chapters^re devoted to
discussion of the ordinary differential equations of the mechanics of particles and the simpler partial
differential equations of physics as applied to potential theory, heat conduction, potential flow, and elec-
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tromagnetic theory. Chapter V is devoted to solutions of the partial differential equations by eigenfunc-
tions with a discussion of the product method, Fourier series methods, expansions, regular and asympto-
tic, the Fourier integral. Chapter VI discusses the solution of partial differential equations by change of
variables methods; this section includes a brief discussion of conformal transformations. Chapter VII is a
discussion of the use of singularities in obtaining solutions of equations. The chapter contains some dis-
cussion of the use of Green's Theorem, and the transition from differential equations to integral equations.

R. Tkuell

Introduction to applied mathematics. By Francis D. Murnaghan. John Wiley & Sons, Inc.,
New York and Chapman & Hall, Ltd., London, 1948. ix + 389 pp. $5.00.
The text begins with a development of the algebra and calculus of vector analysis based on a Car-

tesian reference system. The material is extended to include vectors in an n-dimensional space and then
Fourier series are introduced from the function space point of view. In chapter four the vector calculus
is carried over into the curvilinear coordinate system. A chapter then follows on the conventional method
for solving the more elementary problems involving the Laplace equation. Following a chapter on
Legendre and Bessel functions, concerned largely with power series developments, zeros and orthog-
onality, is a discussion of eigenfunctions and eigenfunction expansions associated with boundary value
problems. The final chapters deal with the Fredholm equation, the calculus of variations, and the opera-
tional calculus.

On the whole, the material is sufficiently elementary and presented in such detail as to be of interest
as a text for a senior or introductory graduate course in applied mathematics.

G. F. Carrier

Introduction to complex variables and applications. By Ruel V. Churchill. McGraw-Hill
Book Company, Inc., New York, Toronto and London, 1948. vi + 216 pp. $3.50.
The algebra of complex numbers and the introduction of analytic functions are followed by a discus-

sion of the elementary functions from both the analytic and geometric point of view. The integratiQn of
complex functions is developed and power series are discussed with a very brief section on Laurent series.
The residue theorem is discussed with emphasis (via examples) on the evaluation of definite integrals.
Conformal mapping is discussed and applied to the conventional heat transfer, electrostatic, and fluid
mechanics problems. The Schwarz-Christoffel transformation is treated in detail and a brief section on
analytic continuation and Riemann surfaces complete the text. The appendix contains a short "dic-
tionary" of simple conformal mappings. The book should be of interest to those concerned with the use
of function theory in engineering problems and similar applications.

G. F. Carrier

Principles of jet propulsion and gas turbines. By M. J. Zucrow. John Wiley & Sons, Inc.,
New York and Chapman & Hall, Ltd., London, xiv + 563 pp. $6.50.
A discussion of the properties of gases and the fundamental laws which they obey is accompanied by

detailed material on airplane performance, propellers, gas turbines, compressors and jet engines. High
temperature alloys are also discussed. A large proportion of the text is devoted to related topics rather
than to the principles of jet propulsion. The emphasis is on the presentation of engineering information
and the text is perhaps most appropriate for an engineering course at the senior or early graduate level.

G. F. Carrier


