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PREFACE.

THE remarkable progress made in recent years in the Theory of
General Functions has revolutionised the method of treatment
of many of the higher branches of Pure Mathematics ; and the
brilliant work of Riemann, Weierstrass, and their followers has
opened out new paths for research. The discovery by Stokes
and Seidel of the fundamental principles underlying the con-
vergence of an infinite series has been far-reaching, and the
question of uniformity or non-uniformity of approach to a
limit which arises in dealing with such series and of continuity
in the limiting values of functions dependent upon more than
one variable when those variables are made to approach definitely
assigned values, are matters which necessitate close attention.
Professor Chrystal, in his Algebra, vol. ii., discusses such ques-
tions at considerable length in a most useful chapter on “ The
Convergence of Infinite Series and Products.”

A general discussion of Abel’s Theorem regarding .the general
integration of Algebraic Functions and of its development by
Liouville and others is given by Bertrand (Cale. Intég., ii., ch. v.),
and an account of the general problem of integration of a function
of a single variable, its possibilities and its barriers, is to be found
in No. 2 of the Cambridge Mathematical Tracts (2nd ed.) by Mr.
G. H. Hardy. A clear and careful exposition of the modern
theory of Integration from Riemann’s point of view, and of
the question of Convergence of Infinite Integrals, is given in
Professor Carslaw’s work on the T'heory of Fourier’s Series.

It was my original intention to incorporate into this book some
account of the more recent developments of the subject, and a
long chapter was written for Volume I. with that view. But the
further I progressed the stronger was my conviction, gained from
many years of experience of work with post-graduate students,
that there is in these days far too great a tendency on the part
of teachers to push on their pupils so fast to the Higher Branches

of Analysis or to Physical Mathematics that many have neither
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time nor opportunity for the cultivation of real personal pro-
ficiency, or for the acquirement of that individual manipulative
skill which is essential to any real confidence of the student in his
own power to conduct unaided investigation, and without the
possession of which any temporary interest he may have gained
as a student must speedily die a natural death. I therefore felt
that I should best serve the interests of the majority of readers
by endeavouring to help them to cultivate and consolidate their
knowledge, and to acquire an adequate mastery over the common
processes of the Calculus rather than by pointing out the direc-
tion of the more modern trends of thought and by indicating
further vistas for research. To do this, it has been necessary to
exhibit a large number of worked-out illustrative examples, in
addition to furnishing an adequate selection for personal practice.
A great part of what I had prepared with regard to modern work
was regretfully withdrawn, and other projected and partially
completed portions either abandoned or drastically abridged, as
they dealt with matters which would rather be of interest to
specialists than helpful to the average reader.

The functions considered are for the most part combinations of
the Elementary Functions of Ordinary Analysis, continuous and
in general bounded, and for such the definition of integration as
used by Cauchy and generally adopted in text-books will suffice,
and form an adequate instrument for the treatment of the
particular classes discussed. The more elaborate definition by
Riemann, which furnishes a more powerful and delicate, but at
the same time somewhat complex instrument for the discussion
of generalised functions, introduces certain difficulties of con-
ception likely to be an unnecessary source of trouble to the
ordinary student in his earlier studies. It is therefore postponed
until it is to be expected that he has arrived at a thorough
mastery of the common processes to be used in the various appli-
cations of the Calculus, and has gained a riper experience for its
consideration. And it does not appear that any danger is to be
apprehended in such delay, seeing that Riemann’s definition is
specially devised to meet generalities which will only have to be
dealt with in a later stage of specialisation.

JOSEPH EDWARDS,

QuEeexn’s CoLLEGE, LoNDON,
July, 1922.
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856, 864; Euler’s Constant, 897,
911,915,917, 932, 1079, 1081,
1099, (ii) p. 268, 1166; Euler’s
Numbers, 879, 1073.

Exclusion of poles, 1285.

Expansions : jj3 (1), 1416 ; £ (u), 1418 ;
a (w), 1418; Taylor, 1300; Cauchy
for log F (a;+1), 940 ; Spherical
Harmonics, 1868, etc.; Legendre,
1832, etc.

Expectation of Life, 1741.

Factorial Series, 950.

Fagnano, 370, 575.

Fermat, 518.

Ferrers, 382, 450, 693, 1155.

Forsyth, 1553, (ii) p. 742.

Fourier, (ii) p. 241, 1201 ; Theorem,
1589, 1591, 1626, 1637.

Frequency Curve, 1692 ; Law, 1747.

Fresnel, 560, 1166, 1169, 1172, etc.,

1323.
Frullani, 989, 1014, 1182.
Functionality, 1228.
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Gamma Function, 232, 855 onwards ;
Graph, 922.
Gauss, 823, 873, 874, 882, 886, 903,
905, 954, 962, 987, 1653, 1778,
(ii) p. 877.
General Theorems.
321, etc. From definition of
Cauchy.
1881, etc. From definition of
Riemann.
General value, 344.
Generalised formulae (Rectification),
739.
Genocchi, 615.
Geodesic, 714,1524 et seq.
Ghosh, (ii) p. 242.
Gilbert, 560, 1169; Tables, 1176.
Girard, 781.
Glaisher, 877, (ii) p. 213, 1074, (ii) p.
292, 1155, (ii) p. 361, 1373, 1374,
(ii) p. 526, 1749, 1778, 1779, (ii)
pp. 963, 964.
Glissette, 686, etc.
Graves, 583, 586.
Green, 1782, 1784, etc.
GreenhiU, 59, 68, 70, 71, 184, 305, 316,
382, 578, 581, 604, 1350, 1351,
(ii) p. 525, p. 527, p. 528, 1398,
(ii) p. 562, 563,1480, (ii) p. 659.
Gregory (Series), 953.
Gregory and Walton, 516, 856, 970,
972, 1049, 1068, (ii) p. 241, 1117,
(ii) p. 290, 1201.
Gudermann, 69, (ii) p. 149.
Guldin, 752.

Hall, (i) p. 319, (i) p. 359.

Halphen, 1245.

Hansen, 1778.

Hardy, (ii) p. 243, 1894, 1908, (ii) p.
962.

Harkness and Morley,
(ii) p. 416, 1900.

Helix, 712.

Herman, (ii) p. 965.

Hermite, 206, (i) p. 205 ; Rational
integral forms, 1891, etc.

Heterogeneous medium (Ray), 1536.

Hobson, 59, 68, 70, 71, 614, 871,
873, 899, 994, 999, 1002, 1007,
1900. ¥

Holditch, 478, 484.

Holomorphic functions, 1245.

Homographic relation, 1255.

Huygens, 518, (i) p. 533.

Hyperbola, 388; Rectification, 588,
591. 3

1238, 1262,
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Hyperbolic functions, 59,
188, 189, 192, 194, 197.
Periodicity of, 67.

180, 184,

/-loci, 656.
Infinite Series, 1274, 1900.
Instantaneous Centre, 649.
Integration. Standard forms, 44, 89.

by change of variable, 47, etc.

by parts, 90.

Sines, cosines, 114, etc.

Rational Algebraic forms, 127,1891,

etc.
Form (a+b cos «+c sin a:)’!, etc.,
170, etc.

Reduction, 208, etc.

Form F(x, \[ R), 275.

in terms of integrand, 182, etc.

by Weierstrassian forms, 1433, etc.
Intrinsic Equation, 438, 536, etc.
Inverse Curves, 443, 621.
Inverse Probability, 1696.
Inversion, 725.
Involute of circle, 555.
Isogonal property, 1247.
Isoperimetric companionship, 701, etc.
Ivory, (ii) p. 47 ; Equation, 1867.
i-y Equations, 688.

Jacobi, 377, 833, (ii) p. 48, (ii) p. 241.
Jacobi’s 33 formulae, 1351.

Jacobian functions, 377, 1329, etc.
Jacobians, 833, etc.

A=0 (Integrability of), 1500.

Kelvin (Lord). See Thomson and
Tait.

Kempe, 488, 499.

Kenelly, 70.

Kirchoff, (ii) p. 525.

Knockenhauer, 560, 1169, 1175.

Kramp, Table, 1751.

Kummer, 989, 1100.

Lacroix, (i) p. 322, 852, (ii) p. 148, (ii)
p. 652, 1548, (ii) p. 692.

Lagrange, 365, 366, 371, 504, 852, 853,
1584.

Lagrange’s Rule, 1504, 1558.

Landen, 371,1120, (ii) p. 291 ; Trans-
formation, 1480.

Laplace, 895, 1037, 1041, 1046, 1048,
1051, (i) p. 238,1166, 1696, 1701,
1704, (ii) p. 852,1746,1778.

Laplace’s Equation : Various forms,
1813; Hydrodyn., 1814.

Least Action, 1533.
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Least Squares, 1749, (Principle of)
1763, etc.

Legendre, 70, 271, 274, 375, 382, 391,
530, 807, 852, 853, 897, 916, 919,
943, 1037, (ii) p. 216, 1099, 1117,
1120, (ii) p. 290, 1139, 1153, 1158,
1168, 1481, 1778.

Legendre’s Coefficients, 1798, etc.,
1818, etc. (working formulae),
1853; Graphs, 1855, etc.; Various
forms, 1801, etc., (Differential Co-
efficients of) 1841, (Properties)
1841, etc.

Lemniscate, 592, 598, 645, 872.

Leslie Ellis, (ii) p. 268, 1746.

Leudesdorf, 480, 498, 1182, 1188.

Lexell, (i) p. 104.

Liagre, 1778.

Libri, 1049.

LimaQon, 594, 1255.

Limiting forms as definite integrals,

Line Integral (Stokes), 467.

Lines crossing a contour, 1709, etc.

Lintearia, 603.

Liouville, (i) p. 639, (i) p. 150, 962,
968, 969, 986, 987, (ii) p. 179,
(i) p. 361, 1910.

Lodge, A., 70.

Loxodrome, 722, 730.

MacCullagh, 584.

Maclaurin, 369, 911, 931, 1300.

Malet, (ii) p. 603.

Mathews, (ii) p. 528, (ii) p. 965.

Maxwell. See Clerk Maxwell.

Mean Values, 1640, etc., (Combina-
tion of) 1642 ; Distribution, 1646 m
M(p), 1650, etc.; "(p-'), 1651 ;
-M(p’), 1657, M(p"), 1661 ; M(4),
Af(F), 1662; Miscellaneous, 1663;
(Restricted) 1666;  Geometric
Mean (Maxwell), 1671-1678.

Mechanical Integrators, 505, (i) p. 522.

Mercator’s Projection, (ii) p. 417.

Meromorphic functions, 1245.

Merriman, 1746, 1778.

Miller, (ii) p. 291.

Minchin, 604.

Modular Equation, 1480.

Modulus. Legendrian, 371, 1453,
1454, etc.

Weierstrassian, 1380.
Errors, 1748.

Moigno, 352.

Moment of Inertia, 455, 526, 771.

Monge, 1553, 1555.

INDEX.

Morley, (ii) p. 291.
Motion of a rod, 473.
Multiple Angles, 117.
Murphy, (i) p. 169.

Nanson, (ii) p. 360.

Neil, 516.

Neison, 1741.

Newton, 4, 9, 10.

Nome, 372.

Norm, 1876.

Normal Equations, 1764,

Origins of pedals of given area, 444.
Orthogonal Coordinates, 789.

Oval, 440, 441, 445, 448.

Ovoid, 627.

w) Expansion, 1416.
unction, 886, etc.
Pappus, 752.
Parallel Curves, 435.
Parallel Rulings, 1704.
Paranome, 372.
Parker, (i) p. 64.
Partial Fractions, 139, etc., 1891, etc.
Pascal, 518.
Peacock, (i) p. 319.
Pedal Curves, 422, 424, 561, 563, 564.
Pedal of Evolute, 425.
Pedal of Minimum Area, 449.
Peirce, 1778.

Pendulum, 389.

Periodicity, Elliptic function, 1297,
etc., 1330, etc., 1335,1352; p(u),
1385.

Hyperbolic function, 67.

Period Parallelogram, 1298.

Petzval, (i) p. 380.

Plana, 929, 1183.

Planimeter, 505.

Poisson, 989, 990, 1068, 1108, 1139,
(i) p. 358, 1548, 1601, (ii) p. 741,
1778.

Polar Subtangent, 437.

Pole, 1244.

Pole Clusters, 1317.

Popoflf, 366.

Powers, etc., of sines and cosines, 114.

Preston, 560, 1169, 1174, 1175, 1176.

Principal Values, 344.

Product of Inertia, 526.

y/e function, 911, etc., 950, etc.

Quadrature, 393, etc. ; Line Integral
398 ; Sectorial Areas, 407 ; Tan-
gential-Polars,  418;  Trilinears,
460.

Quasi-Inversion, 1255.
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Raabe, 1083.

Random Points,
1707.

Rankine, (i) p. 31.

Rational fractional forms,
1891, etc.

Reciprocal Quartic, 314.

Rectification formulae, 511, etc., 739.

Reduction formulae, 101, 185, 208,
etc., 1057, 1144, 1148.

Reduction to standard form : Legend-
rian, 1459, etc. ; Weierstrassian
1449, etc.

Relative Maxima and Minima, 1504,
1558, 1565, 1582.

Review of cases of integration by
means of elementary functions,
1905, etc.

Regnault, (i) p. 64.

Rhodoneae, 705.

Rhumb line, 722, 730.

Riemann : Surface, 1261 ; Definition,
1876, etc. ; Theorem, 1878, etc.

Roberts, 614, 615.

Roberts, R, A., 623, 625, 642, 647,
(i) p. 670, 710.

Rodrigues, 1802, 1828.

Rolling Curves, 655.

Roulette, 678.

Routh, 363, 504, 603, 604, (i) p. 637,
756, 771, 823, 877, (ii) p. 179, (ii)
p. 525, 1651', 1652, 1653, 1661,
1663, (ii) p. 933.

Russell, 305.

Russell, W. H. L., (ii) p. 360, p. 361.

1688, etc. ; Lines,
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Salmon, 583, 584, 743, 1904.

Sanjdna, (ii) p. 291, 1650.

Schulz, 733.

Schwarz, 1398, 1431.

Secants, 120.

Seidel, 1900.

Semi-cubical Parabola, 516.

Serret, 271, 334, 352, 601, (i) p. 638,
646, 647, 648, (i) p. 669, p. 670,
807, 897, 907, 922, 944, (ii) p.
149, 1159, 1164, 1168, 1201.

Sheets, 1261.

Short-range Variations, 1574.

Sigma functions, Weierstrassian, 1381;
Expansion, 1418.

Simpson, 21.

Singularities, 1243.

Six connections, 217, 219, 225.

Smaasen, (ii) p. 360.

Smith, C., 460, 713, 789, 899, 911,
1696. .
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Smith, H. J. S., 1876, 1878, 1880.

Soldner, 1178, etc., 1906.

Solid Angle, 821.

Spence, 1906.

Spherical areas, 780; curves, 728 ;
triangle, 781 ; polar elements,
775-778.

Spherical Harmonics, 1785, etc., 1789 ;
Poles and Axes, 1790 ; Number
of constants, 1788 and 1796 : Sur-
face Harmonics, 1787; Derivation
of, 1791 ; General form, 1792 ;
Zonal Harmonics, 1795; Sectorial
Harmonics, 1865; Tesseral Har-
monics, 1865 ; Differentiation of
Zonal Harmonics, 1873.

Sphero-Conic, 388, 735.

Spitzer, (i) 379.

Standard forms. Elementary, 44, 89.
Legendrian, 371, 1329, etc., 1459,
etc.
Weierstrassian, 1380, etc., 1446,
etc.
Strict accuracy of, 1890.

Standard Results, Gamma Function,
955.

Stanham, (ii) p. 851.

Stationary Curves, 1570, etc.

Steiner, 672, 675.

Stereographic Projection, 727, (ii) p.
417.

Stirling, 875, 877, 884, 941.

Stokes, 466, 467, (ii) p. 152, 1781,
etc., 1900.

Stolz, 1892 (application of Legendrian
Substitution to form 1/XVF).

Substitutions, 55.

Surface (Element), 772, (curves on a),
Calculus of Variations, 1511.

Surface Integrals, 451, etc., 1781.

Surface of Ellipsoid, 807, 809.

Surface of Revolution, 748.

Sylvester, (ii) p. 47, 1725.

Synectic Functions, 1243.

System of moving particles, 492.

Table of standard forms, 44, 89.

Table of values of S, 957.

Tail, 433.

Tait and Steele, (i) p. 377, (ii) p.
525

Tangents and Cotangents, 125.
Taylor, 365 ; Theorem, 1300.
Tchebechef, 1073.

Tetrahedrals, 804.

Theta functions (Jacobi), 1366, 1627.
Thomson, Sir J. J., (ii) p. 523.
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Thomson and Tait, 1592, 1782, (Lord
Kelvin’s Extension of Green’s
Theorem), 1786.

Todhunter, (i) p. 169, 353, (i) p. 377,

(i) p. 378, 820, 852, (ii) p. 48,
897, (ii) p. 151, 972, 1185, (ii) p.
417, 1507, (ii) p. 657, (ii) p. 719,
(i) p. 741, (ii) p. 743,1701, 1704,
1736, 1742, (ii) p. 852,1746, 1749,
1805, (ii) pp. 934, 936.

Todhunter and Leathern, 733,781,824.

Townsend, 1540, (ii) p. 651.

Transcendents (orders of), 1905.

Trapezoidal Rule, 22.

Trembley, 1701.

Trilinears, 460, 633.

Triplication, 1358.

Trochoid, 596.

True Anomaly, 1156.

Twisted Curves, 706, etc., 805.

Unicursal Curves, 634, 1903, etc.
Urn Problem, 1701.

Van Huraet, 516, 637.
Van Orstand, 70.
Variations, Calculus of, 1482 ; Symbol
of, 1485 ; Symbol io, 1491.
Variation of Integral, 1495.
Variation of Double Integral, 1550.
Vectors, 1204, etc.
Verdet, 560, 1169.

INDEX. .

Volume : Cartesian, 760 ; Cylindrical,
774 ; Spherical Polar, 775.
of surface of revolution, 24, 745.

Wallis, 516, 518, 875, 876.
Watt, (i) p. 35, (i) p. 64.
Webster, 1783.

Weddle, 22.

Weierstrass, 899, 1238,
1381, etc.; Periods,
etc.

Weight (of obs.), 1748; Resultant

Weight, 1753.

Whewell, 536, 557.

Whitworth, 1683, (ii) p. 851.

Wiggins, (i) p. 321.

Williamson, 352, 366, 480, 483, 484,
488, 495, 614, 615, 637, 733, 1183,
1692.

Wolstenholme, (i) p. 169, (i) p. 321,

(i) p. 472, 639, (i) p. 148, (ii) p.
152, (ii) p. 178, 992, 1028, 1031,
(ii) p. 239,1085,1091, 1093,1096,
1097, 1098, 1650, (ii) p. 852.
Woolhouse, 483.
Wren, 518.

1380, $>(«)
1414, 1449,

Zerr, (ii) p. 851.

Zeta Function (Jacobi), 1366; (Weier-
strass), 1381 ; Expansion, 1418.

Zeuner, (i) p. 64.

Zolotareff, 366.
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THEORIE DER FUNKTIONEN MEHRERER
KOMPLEXER VERANDERLICHEN

By H. BEHNKE and P. THULLEN

—(Ergeb. der Math.) 1934. vii+ 115 pp. 5142x81;. $3.25

LEHRBUCH DER FUNKTIONENTHEORIE
By L. BIEBERBACH

“One of the best introductions to the theory of
functions of a complex variable. . . . scores of new
problems, methods and results. Indispensable for

anyone interested in modern developments.”
—Bulletin of the A. M. S.

“Students of physics, ‘engineering and related
fields . . . will profit by a thorough study of these
volumes.”—Journal of Applied Physics.

—Vol. | Fourth (latest) ed. xiv+322 pp. Vol. 2, Second

(latest) ed. vi+370 pp. 5V42x814. Originally $14.80.
Two vol. set $9.00

CONFORMAL MAPPING
By L. BIEBERBACH

“This translation of the fourth German Edition
is clear, concise, and free of errors. Theory is care-
fully explained from elementary concepts through
existence, uniqueness, distortion theorems. A few
mappings are described in great detail and then
used as illustrations. Engineers will profitably use
this book for its accurate exposition.”

—Appl. Mechanics Reviews.

“. . . thorough and painstaking . . . lucid and
clear and well arranged . . . an excellent text.”

—Bulletin of the A. M. S.

—1952. vi+234 pp. 414x6V5. $2.25

KREIS UND KUGEL
By W. BLASCHKE

Isoperimetric properties of the circle and sphere,
the (Brunn-Minkowski) theory of convex bodies,
and differential-geometric properties (in the
large) of convex bodies. A standard work.

—x+ 169 pp. 514x85. $3.50

VORLESUNGEN UBER INTEGRAL-
GEOMETRIE. Vols. | and Il
By W. BLASCHKE
AND

EINFUHRUNG IN DIE THEORIE DER
SYSTEME VON DIFFERENTIALGLEI-
CHUNGEN

By E. KAHLER ; }

—222 pp. WAV . CIIN . OFAee [bls. in One s4.50
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VORLESUNGEN UBER FOURIERSCHE
INTEGRALE
By S. BOCHNER

“A readable account of those parts of the subject
useful for applications to problems of mathe-
matical physics or pure analysis.”

—Bulletin of the A. M. S.

—1932. 237 pp. 5V2x814. Orig. publ: at $6.40. $4.50

ALMOST PERIODIC FUNCTIONS
By H. BOHR

From the famous series Ergebnisse der Mathe-
matik und threr Grenzgebiete, this monograph is
a beautiful exposition of the subject of almost
periodic functions, written by the creator of the
theory.

—1951. 120 pp. 6x9. Lithotyped. German edition was $4.50.
$2.50

THEORIE DER KONVEXEN KORPER
By T. BONNESEN and W. FENCHEL

“Remarkable monograph.”
—J. D. Tamarkin, Bulletin of the A. M. S.

—1934. 171 pp. 54x814. Orig. publ. (paper bound) at $7.50.
Cloth, $3.95

VORLESUNGEN UBER REELLE FUNKTIONEN
By C. CARATHEODORY

This great classic is at once a book for the begin-
ner, a reference work for the advanced scholar and
a source of inspiration for the research worker.

—2nd, latest complete, ed. 728 pp. 5~2x814. Orig. publ. at
$11.60. $8.00

THEORY OF FUNCTIONS
By C. CARATHEODORY

Partial Contents: Part One, Chap. I. Algebra of
Complex Numbers II. Geometry of Complex Num-
bers. III. Euclidean, Spherical, and Non-Euclid-
ean Geometry. Part Two. Theorems from Point Set
Theory and Topology. Chap. I. Sequences and Con-
tinuous Complex Functions. II. Curves and
Regions. III. Line Integrals. Part Three. Analytic
Functions. Chap. I. Foundations. II. The Maxi-
mum-modulus principle. III. Poisson Integral and
Harmonic Functions. IV. Meromorphic Functions.
Part Four. Generation of Analytic Functions by
Limiting Processes. Chap. I. Uniform Convergence.
II. Normal Families of Meromorphic Functions.
III. Power Series. IV. Partial Fraction Decompo-
sition and the Calculus of Residues. Part Five.
Special Functions. Chap. I. The Exponential Func-
tion and the Trigonometric Functions. II. Logarith-
mic Function. III. Bernoulli Numbers and the

Gamma Function, . _ - s
Vol. 1, Fall,\xFVVXb w360 ldo] 649, . [Dbtob. price $5.00



REELLE FUNKTIONEN
By C. CARATHEODORY

Reelle Funktionen is a rewriting of the first third
of the author’s famous Vorlesungen iiber Reelle
Funktionen.

—1939. 190 pp. 51/4x8. $3.50

ELECTRIC CIRCUIT THEORY and the
OPERATIONAL CALCULUS
By J. R. CARSON

“A rigorous and logical exposition and treatment
of the Heaviside operational calculus and its ap-
plications to electrical problems . .. will be enjoyed
and studied by mathematicians, engineers and
scientists.”—Electrical World.

2nd ed., 206 pp. 5V/4x8. $3.95

TEXTBOOK OF ALGEBRA
By G. CHRYSTAL

The usefulness, both as a textbook and as a work
of reference, of this charming classic is attested
to by the number of editions it has run through—
the present being the sixth. Its richness of content
can be only appreciated by an examination of the
twelve-hundred-page book itself. Thousands of
valuable exercises (with solutions).

6th ed. 2 Vols. 1235 pages. 534x8. Two vol. set $8.00

EIGENWERTPROBLEME UND IHRE
NUMERISCHE BEHANDLUNG
By L. COLLATZ

“Part I presents an interesting and valuable col-
lection of PRACTICAL APPLICATIONS.

“Part Il deals with the MATHEMATICAL
THEORY.

“Part III takes up various methods of NUMER-
ICAL SOLUTION of boundary value problems.
These include step-by-step approximations, graph-
ical integration, the Rayleigh-Ritz method and
methods depending on finite differences. Here, as
throughout the book, the theory is kept in close
touch with practice by numerous specific examples.”

—Mathematical Reviews.
—1945. 350 pp. 514x814. Orig. pub. at $8.80. $4.95

HISTORY OF THE THEORY OF NUMBERS
By L. E. DICKSON

“A monumental work ... Dickson always has in
mind the needs of the investigator . .. The author
has [often] expressed in a nut-shell the main re-
sults of a long and involved paper in a much
clearer way than the writer of the article did him-
self. The ability to reduce complicated mathemati-
cal arguments to simple and elementary terms is
highly developed in Dickson.”—Bulletin of A. M. S.
Invaluable both to the amateur and the pro-
fessional number-theorist.
—Vol. | (Divisibility and Primality) xii+486 pp. Vol. I!
(Diophantine Analysis) xxv.+803 pp. Vol. II| (Quadratic and
Higher Formg) ynavs pr‘l N (\rrmet vol. set $19.50
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ALGEBREN
By M. DEURING

—(Ergeb. der Math.) 1935, v+143 pp. 54x814. Orig. pub.
at $6.60. $3.95

AUTOMORPHIC FUNCTIONS
By L. R. FORD

“Will be welcomed by students and teachers of
function theory.

“Quite comprehensive . . . remarkably clear and
explicit. An excellent second course in complex
variables can be based upon this book.”

—Bulletin of the A. M. S.

—2nd ed. (Cor. repr. of 1st ed.) x+333 pp. 53x8. $4.95

LES INTEGRALES DE STIELTJES ET LEURS
APPLICATIONS AUX PROBLEMES DE LA
PHYSIQUE MATHEMATIQUE

By N. GUNTHER

—1932. 498 pp. 5V2x8 in. $5.95

LECONS SUR LA PROPAGATION DES
ONDES ET LES EQUATIONS DE
L'HYDRODYNAMIQUE
By J. HADAMARD
“[Hadamard’s] unusual analytic proficiency en-
ables him to connect in a wonderful manner the
physical problem of propagation of waves and the
mathematical problem of Cauchy concerning the
characteristics of partial differential equations of
the second order.”—Bulletin of the A. M. S.
—viii+375 pp. 5V2x8Ys. $4.95

REELLE FUNKTIONEN. Punktfunktionen
By H. HAHN

“Admirably suited . . . to the needs of the mathe-
matical reader wishing to familiarize himself with
... recent developments.”—Bulletin of the A. M. S.

—426 pp. 5V42x84. Orig. pub. at $12.80. $5.50

INTRODUCTION TO HILBERT SPACE AND
THE THEORY OF SPECTRAL MULTIPLICITY
By-P. R. HALMOS

Prof. Halmos’ latest book gives a clear, readable
introductory treatment of Hilbert Space. The
multiplicity theory of continuous spectra is
treated, for the first time in English, in full
generality.

—1951. lZOW\ﬁm,‘p{;i 1.0l (} i’! $3.25
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GRUNDZUGE DER MENGENLEHRE
By F. HAUSDORFF
Some of the topics in the Grundziige omitted from
later editions:

Symmetric Sets—Principle of Duality—most of
the “Algebra” of Sets—most of the ‘‘Ordered
Sets”—Partially Ordered Sets—Arbitrary Sets
of Complexes—Normal Types—Initial and
Final Ordering—Complexes of Real Numbers—
General Topological Spaces—Euclidean Spaces
—the Special Methods Applicable in the Euclid-
ean plane—Jordan’s separation Theorem—The
Theory of Content and Measure—The Theory
of the Lebesgue Integral.

—First edition. 484 pp. 5148 4. $4.95

VORLESUNGEN UBER DIE THEORIE DER
ALGEBRAISCHEN ZAHLEN
By E. HECKE

“An elegant and comprehensive account of the
modern theory of algebraic numbers.”
—Bulletin of the A. M. S.

“A classic.”—Mathematical Gazette.
—1923. 264 pp. 54x814. $3.95

-

INTEGRALGLEICHUNGEN UND
GLEICHUNGEN MIT UNENDLICHVIELEN
UNBEKANNTEN

By E. HELLINGER and O. TOEPLITZ

“Indispensable to anybody who desires to pene-
trate deeply into this subject.”—Bulletin of A.M.S.

—With a preface by E. Hilb. 1928. 286 pp. 5V4x8. $4.50

Grundzuge Einer Allgemeinen Theorie der
LINEAREN INTEGRALGLEICHUNGEN

By D. HILBERT
—306 pp. 5V2x8Vs. $4.50

PRINCIPLES OF MATHEMATICAL LOGIC
By D. HILBERT and W. ACKERMANN

The famous Grundziige der Theoretischen Logik
translated into English, with added notes and re-
visions.

“The best textbook in a Western European
language for a student wishing a fairly thorough
treatment.”—Bulletin of the A. M. f‘

—1950. WAV 6£11N.0Ig. D

$3.75
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GEOMETRY AND THE IMAGINATION
By D. HILBERT and S. COHN-VOSSEN

Geometry, as it stands today, in its visual, intuitive
aspects. With the aid of visual imagination, the
manifold facts and problems are illuminated, the
methods of investigation and proof outlined and
insight gained into how and why the proofs work.

“ A fascinating tour of the 20th-century mathe-
matical zoo.”—Scientific American.

‘A mathematical classic . .. The purpose is to
make the reader see and feel the proofs.”—Science.

“Students . . . will experience the sensation of
being taken into the friendly confidence of a great
mathematician and being shown the real signifi-
cance of things.”—Science Progress.

“[One] is struck throughout by the loftiness of
standpoint . . . clearly written and beautifully
illustrated . . . will be thoroughly enjoyed.”

—Bulletin of the A. M. S.

“A veritable geometric anthology . . .

“A very wide appeal . . . to experts in all
branches of pure mathematics, providing as it does
a genial connecting link between almost all maze-
like ramifications of the subject.

‘“A very wide appeal . . . also to many who at
school or later may have felt something of the
fascination that geometry ever exercises over the
human mind.”—Mathematical Gazette.

“Readers can penetrate into mathematics with
pleasure instead of the usual laborious study.”

—American Scientist.

A translation of the famous Anschauliche Geo-

metrie.

—1952. 358 pp. 6x9. $6.00

SQUARING THE CIRCLE, and other
Monographs
By HOBSON et al.

CONTAINING: Squaring the Circle, by Hobson;
Ruler anstompass, by Hudson; The Theory and
Construction of Non-differentiable Functions, by
Singh; How to Draw a Straight Line, by Kempe.

—388 pp. 414x7 V4. Four monographs. Orig. pub. as separate
volumes. $3.25

DIE METHODEN ZUR ANGENAEHRTEN
LOSUNG VON EIGENWERTPROBLEMEN IN
DER ELASTOKINETIK

By K. HOHENEMSER

;;.(ZESI’?EbA der Math.) 1932. 89 pp. 512x84. Orig. pug.z;;

ERGODENTHEGRIE
By E. HOPF
—(Ergeb. der Math.) 1937. 89 pp. 5142x8V5. $2.75

HUDSON, WaMMI CIN.Org.pl
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THE CALCULUS OF FINITE DIFFERENCES
By CHARLES JORDAN

“, .. destined to remain the classic treatment of
the subject . . . for many years to come.”—Harry
C. Carver, Founder and formerly Editor of the
ANNALS OF MATHEMATICAL STATISTICS.

—1947. Second edition. xxi+652 pp. 5142x8V4. Orig. pub. at
$8.00. $6.00

THEORIE DER ORTHOGONALREIHEN
By S. KACZMARZ and H. STEINHAUS

The theory of general orthogonal functions. Mono-
grafje Matematyczne, Vol. VI,
—304 pp. 6x9. $4.95

KAHLER, See Blaschke

DIFFERENTIALGLEICHUNGEN REELLER
FUNKTIONEN

By E. KAMKE

—1930. 450 pp. 514x814. Orig. pub. at $12.80.
OUT OF PRINT

DIFFERENTIALGLEICHUNGEN:
LOESUNGSMETHODEN UND LOESUNGEN
By E. KAMKE

Everythmg possible that can be of use when one
has a given differential equation to solve, or when
one wishes to investigate that solution thoroughly.

PART A: General Methods of Solution and the
Properties of the Solutions.

PART B: Boundary and Characteristic Value
Problems.

PART C: Dictionary of some 1600 Equations in
Lexicographical Order, with solution, techniques
for solving, and references.

“A reference work of outstanding importance
which should be in every mathematical library.”

—Mathematical Gazette.
—3rd Edition. 1944. 692 pp. 6x9. Orig. pub. $15.00. $8.00

KEMPE, See Hobson

ASYMPTOTISCHE GESETZE .DER
WAHRSCHEINLICHKEITSRECHNUNG

By A. A. KHINTCHINE

—1933. 82 pp. (Ergeb. der Math.) 514x84. Orig. pub. at
$3.85. Paper. $2.00

ENTWICKLUNG DER MATHEMATIK IM 19.
JAHRHUNDERT
By F. KLEIN

Vol. I deals with general Advanced Mathematics
of the prolific 19th century. Vol. II deals with the
mathematics of Relativity Theory.

—2 Vols.\§16 By 51"/2!'@1 H"O‘fﬂ "[}‘1' The set $8.00



CHELSEA SCIENTIFIC BOOKS

VORLESUNGEN UBER HOHERE GEOMETRIE
By FELIX KLEIN

In this third edition there has been added to the
first two sections of Klein’s classical work a third
section written by Professors Blaschke, Radon,
Artin and Schreier on recent developments.

—Third ed. 413 pp. 54x8. Orig. publ. at $10.80. $4.95

THEORIE DER ENDLICHEN UND
UNENDLICHEN GRAPHEN
By D. KONIG

“An important branch of topology . . .

“Elegant applications to Matrix Theory . . .
Abstract Set Theory . . . Linear Forms . . . Elec-
tricity . . . Basis Problems . . . Logie, Theory of
Games, Group Theory.”—L. Kalmar, Acta Szeged.
—1936. 269 pp. 5V4x8V4. Orig. publ. at $7.20 $4.50

DIOPHANTISCHE APPROXIMATIONEN

By J. F. KOKSMA
—(Ergeb. der Math.) 1936. 165 pp. 514x84. Orig. publ. at
$7.25: $3.50

FOUNDATIONS OF THE THEORY OF
PROBABILITY
By A. KOLMOGOROV

Almost indispensable for anyone who wishes a
thorough understanding of modern statistics, this
basic tract develops probability theory on a postu-
lational basis. It is available for the first time in

English,

— (English translation). 1950. vi+74 pp. 6x9. $2.50
EINFUHRUNG IN DIE THEORIE DER
KONTINUIERLICHEN GRUPPEN .

By G. KOWALEWSKI

“Distinctly readable . . . indispensable to workers

in its field and generally to be recommended.”
—Bulletin of the A. M. S.

—406 pp. 5V4x84. Orig. publ. at $10.20. $4.95

DETERMINANTENTHEORIE
EINSCHLIESSLICH DER FREDHOLMSCHEN
DETERMINANTEN

By G. KOWALEWSKI

PARTIAL CONTENTS: Definition and Simple
Properties . . . Systems of Linear Equations . . .
Symmetric, Skew-symmetric, Othogonal Deter-
minants . . . Resultants and Discriminants . . .
Linear and Quadratic Forms . .. Functional, Wron-
skian, Gramian determinants . . . Geometrical ap-
plications. .. Linear Integral Equations. .. Theory
of I‘ilerflentary Divisi)rs; Byllstin of ghe A. M. S

“A classic in its field.”—Bulletin of the A. M. S.
—Third ed&WV&\klsfﬁ‘Hy@" d.pl $4.95



CHELSEA SCIENTIFIC BOOKS

IDEALTHEORIE
By W. KRULL
—(Ergeb. der Math.) 1935. 159 pp. 5V2%814. Orig. publ.
(paper bound) at $7.00. Cloth, $3.95

FOUNDATIONS OF ANALYSIS

By E. LANDAU
“Certainly no clearer treatment of the foundations
of the number system can be offered. . .. One can

only be thankful to the author for this fundamental
piece of exposition which is alive with his vitality
and genius.”—J. F. Ritt, Amer. Math. Monthly.

—1950. 6x9. $3.50

GRUNDLAGEN DER ANALYSIS
By E. LANDAU

Original German-language version of Foundations
of Analysis.

The student who wishes to learn mathematical
German will find this book ideally suited to his
needs. Less than fifty German words will enable
him to read the entire book with only an occasional
glance at the vocabulary! [A complete German-
English vocabulary has been added.]

—Orig. publ. at $4.00. $2.95
DIFFERENTIAL AND INTEGRAL CALCULUS
By E. LANDAU

Landau’s sparkling Emfuh'rung in English trans-
lation. Completely rigorous, completely self-
contained, borrowing not even the fundamental
theorem of algebra (of which it gives a rigorous
elementary proof), it develops the entire calculus
including Fourier series, starting only with the
properties of the number system. A masterpiece of
rigor and clarity.

—1950. 372 pp. 6x9. $5.00

HANDBUCH DER LEHRE VON DER
VERTEILUNG DER PRIMZAHLEN
By E. LANDAU

An up-to-date guide to Landau’s monumental work,
by Prof. Paul T. Bateman, has been added as an
appendix.

—2nd ed. 1953. With an appendix by P. T. Bateman. Appr.
1,000 pp. 5142x8V5. Two vol. set $17.50

ELEMENTARE ZAHLENTHEORIE
By E. LANDAU

“Interest is enlisted at once and sustained by the

accuracy, skill, and enthusiasm with which Landau

marshals . . . facts and simplifies . . . details.”
—G. D. Birkhoff, Bulletin of the A. M. S.

—1927. vl WA of Gl ') . QI $3.50
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VORLESUNGEN UBER ZAHLENTHEORIE
By E. LANDAU

—1937. 864 pp. 542x814. Orig. publ. at $26.40. Vol. |, part 1
is published separately as Elementare Zahlentheorie.

OUT OF PRINT

DARSTELLUNG UND BEGRUNDUNG
EINIGER NEUERER ERGEBNISSE DER
FUNKTIONENTHEORIE

By E. LANDAU

“

. a veritable mine of important results.”
—J. F. Ritt.

—2nd ed. 1929. 122 pp. 5V4x8. Orig. publ. at $4.00. $3.25

EINFUHRUNG IN DIE ELEMENTARE UND
ANALYTISCHE THEORIE DER
ALGEBRAISCHEN ZAHLEN UND DER IDEALE
By E. LANDAU
Landau’s book covers substantially different ma-
terial both from that in Hecke’s book and that in

the third volume of Landau’s own famous Vorle-
sungen uber Zahlentheorie.

—2nd ed. vii+ 147 pp. 5/2x8. $2.95

MEMOIRES SUR LA THEORIE DES SYSTEMES
DES EQUATIONS DIFFERENTIELLES
LINEAIRES

By J. A. LAPPO-DANILEVSKY

Some of the chapter titles are: General theory of
functions of matrices; Analytic theory of matrjces;
Problem of Poincaré; Systems of equations in
nelghborhood of a pole; Analytic continuation; In-
tegral equations and their application to the theory
of linear differential equations; Riemann’s prob-
lem; ete.
—Vols. I, Il, 111. 3 volumes bound as one. 689 pp. 5V4x84.
$10.00

LE CALCUL DES RESIDUS
By E. LINDELOF

Important applications in a striking diversity of
mathematical fields: statistics, number theory, the
theory of Fourier series, the calculus of finite
differences, mathematical physics and advanced
calculus, as well as function theory itself.

—151 pp. 52x8Ya. $3.25

THE THEORY OF MATRICES
By C. C. MacDUFFEE

“No mathematical library can afford to be without
this book.”—Bulletin of the A. M. S.

;(sss.-'gzeobw\,vphh ) .2nd c.admon Hq§ p i6x9 Orig. put;ls
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FORMULAS AND THEOREMS FOR THE
FUNCTIONS OF MATHEMATICAL PHYSICS
By W. MAGNUS

Gathered into a compact, handy and well-arranged
reference work are thousands of results on the
many important functions needed by the physicist,
engineer and applied mathematician.

—1953. 182 pp. 6x9. German edition was publ. at $7.00.
$3.90

GEOMETRIE DER ZAHLEN
By H. MINKOWSKI
—viii+256 pp. 5V4x8V4. $4.50

DIE LEHRE VON DEN KETTENBRUECHEN
By O. PERRON

Both the Arithmetic Theory and the Analytic
Theory are treated fully.
“The most exhaustive and modern of all exposi-
tions of the theory of continued fractions.”
—Bulletin of the A. M. S.
“An indispensable work . . Peron remains the
best guide for the novice. The style is simple and
precise and presents no difficulties.”
Mathematical Gazette.

—2nd ed. 536 pp. 5V4x8. $5.95

IRRATIONALZAHLEN
By O. PERRON

Methods of introducing irrational numbers
(Cauchy, Bolzano, Weierstrass, Dedekind, Cantor,
Méray, Bachman, etc.) Systematic fractions, con-
tinued fractions, Cantor’s series and algorithm,
Liiroth’s and Engel’s series, Cantor’s products.
Approximations, Kronecker theorem, Algebraic
and transcendental numbers (including transcen-
dency proofs for e and x; Liouville numbers, etc.)

—2nd ed. 1939. 207 pp. 5/4x8. $3.25

SUBHARMONIC FUNCTIONS

By T. RADO
“Will be welcomed by general readers and will be
particularly valuable for specialists. . . . The ap-

plications treated in the book are numerous and
the topics wisely selected.”
—J. D. Tamarkin, Bulletin of the A. M. S.

—(Ergeb. der Math.) 1937. iv+56 pp. 5'42x814. $2.00

THE PROBLEM OF PLATEAU
By T. RADO
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