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TWENTIETH ANNUAL LIST OF PAPERS.

READ BEFORE THE AMERICAN MATHEMATICAL SOCIETY AND
SUBSEQUENTLY PUBLISHED, INCLUDING REFERENCES
TO THE PLACES OF THEIR PUBLICATION.

Bates, W. H. An Application of Symbolic Methods to the Treatment of
Mean Curvatures in Hyperspace. Read (Chicago) Jan. 1, April 9,
Dec. 31, 1909; and Dec. 29, 1910. Transactions of the American
Mathematical Society, vol. 12, No. 1, pp. 19-38; Jan., 1911.

Beck, H. Ein Seitenstiick zur Moebius’schen Geometrie der Kreisver-
wandschaften. Read Sept. 7, 1910. Transactions of the American
Mathematical Society, vol. 11, No. 4, pp. 414-448; Oct., 1910.

BirkuOFF, G. D. General Theory of Linear Difference Equations. Read
Sept. 6, 1910. Transactions of the American Mathematical Soctety,
vol. 12, No. 2, pp. 243-284; April, 1911.

BricareLpT, H. F. On the Order of Linear Homogeneous Groups (Fourth
Paper). Read (San Francisco) Sept. 24, 1910. Transactions of the
American Mathematical Society, vol. 12, No. 1, pp. 39-42; Jan., 1911.

Briss, G. A., and MasoN, Max. Fields of Extremals in Space. Read
Sept. 10, 1908. Transactions of the American Mathematical Society,
vol. 11, No. 3, pp. 325-340; July, 1910.

BoraER, R. L.  On the Determination of the Ternary Modular Groups.
Read (Southwestern Section) Dec. 1, 1906. American Journal of
Mathematics, vol. 32, No. 3, pp. 289-298; July, 1910.

Cajsori, F. Fourier’s Improvement of the Newton-Raphson Method of
Approximation Anticipated by Mourraille. Read Sept. 7, 1910.
Bibliotheca Mathematica, ser. 3, vol. 11, No. 2, pp. 132-137; April, 1911.

—— Horner’s Method of Approximation Anticipated by Ruffini. Read
(Southwestern Section) Nov. 26, 1910. Bulletin of the American
Mathematical Soctety, vol. 17, No. 8, pp. 409-414; May, 1911.

—— Historical Note on the Newton-Raphson Method of Approximation.
Read (Chicago) Dec. 29, 1910. American Mathematical Monthly,
vol.18, No. 2, pp. 29-32; Feb., 1911.

CarMicaAEL, R. D. Linear Difference Equations and their Analytic
Solutions. Read Sept. 6, 1910. Transactions of the American Mathe-
matical Society, vol. 12, No. 1, pp. 99-134; Jan., 1911.

CarvER, W. B. The Poles of Finite Groups of Fractional Linear Sub-
stitutions in the Complex Plane. Read Sept. 14, 1909. American
Mathematical Monthly, vol. 18, No. 2, pp. 27-29; Feb., 1911.

—— Ideals of a Quadratic Number Field in Canonic Form. Read April 30,
1910. American Mathematical Monthly, vol. 18, No. 4, pp. 81-87;
April, 1911.

CoBLE, A. B. Symmetric Binary Forms and Involutions. Read Sept. 14,
5309. American Journal of Mathematics, vol. 32, No. 4, pp. 333-364;
ct., 1910.
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——— The Reduction of the Sextic Equation to the Valentiner Form Problem.
Read Sept. 6, 1910. Mathematische Annalen, vol. 70, No. 3, pp. 337-
350; April, 1911.

—— The Lines and Triple Tangent Planes of a Cubic Surface. Read
Dec. 29, 1910. Johns Hopkins University Circular, 1911, No. 2,
pp. 59-63; Feb., 1911.

ConNER, J. R. On Certain Correspondences Associated with the Ratio-
nal Plane Quintic Curve. Read Dec. 29, 1910. Johns Hopkins
University Circular, 1911, No. 2, pp. 64-75; Feb., 1911.

CooripGE, J. L. The Metrical Aspect of the Line-Sphere Transformation.
Read Deec. 28, 1910. Trgnsactions of the American Mathematical
Society, vol. 12, No. 1, pp. 43-69; Jan., 1911.

Curtiss, D. R. Relations between the Gramian, the Wronskian, and a
Third Determinant Connected with the Problem of Linear Depen-
dence. Read April 28, 1911. Bulletin of the American Mathe-
matical Society, vol. 17, No. 9, pp. 462-467; June, 1911.

Davis, E. W. The Imaginary in Geometry. Read (Chicago) March 30,
1907; Sept. 6, 1907; (Chicago) April 9, 1909; and (Southwestern Sec-
tion) Nov. 27, 1909. Nebraska Untversity Studies, vol. 10, No. 1,
pp. 1-58; Jan., 1910.

Dickson, L. E. On the Factorization of Integral Functions with p-adic
Coefficients. Read Sept. 6, 1910. Bullettn of the American Mathe-
matical Society, vol. 17, No. 1, pp. 19-23; Oct., 1910.

—— An Invariantive Investigation of Irreducible Binary Modular Forms.
Read Sept. 6, 1910. Transactions of the American Mathematical
Society, vol. 12, No. 1, pp. 1-18; Jan., 1911.

—— A Fundamental System of Invariants of the General Modular Linear
Group with a Solution of the Form Problem. Read Sept. 7, 1910.
Transactions of the American Mathematical Soctety, vol. 12, No. 1,
pp. 75-98; Jan., 1911.

—— Binary Modular Groups and their Invariants. Read Sept. 6, 1910.
American Journal of Mathematics, vol. 33, No. 2, pp. 175-192; April,
1911.

—Notes on the Theory of Numbers. Read April 29, 1911. American
Mathematical Monthly, vol. 18, No. 5, pp. 109-111; May, 1911.

——On the Negative Discriminants for Which There is a Single Class of
Positive Primitive Binary Quadratic Forms. Read April 29, 1911.
Bulletin of the American Mathematical Society, vol. 17, No. 10, pp.
534-537; July, 1911.

EiesLanp, JouN. On a Class of Cubic Surfaces with Curves of the Same
Species. Read Dec. 30, 1908. American Journal of Mathematics,
vol. 33, No. 1, pp. 1-28; Jan., 1911.

EisENmART, L. P. Congruences of the Elliptic Type. Read Sept. 13,
1909. Transactions of the American Mathematical Society, vol. 11,
No. 3, pp. 351-370; July, 1910.

—— Surfaces with Isothermal Representation of Their Lines of Curvature
and Their Transformations (Second Memoir). Read Feb. 26, 1910.
Transactions of the American Mathematical Society, vol. 11, No. 4,
pp. 475-486; Oct., 1910.

Evans, G. C. Volterra’s Integral Equation of the Second Kind, with
Discontinuous Kernel. Read Sept. 13, 1909. Transactions of the
American Mathematical Society, vol. 11, No. 4, pp. 393-413; Oct., 1910.
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Fierp, PeTER. On the Circuits of a Plane Curve. Read Oct. 25, 1902.
Mathematische Annalen, vol. 67, No. 1, pp. 126-129; April, 1909.

~—— On the Circuits of a Plane Curve, II. Read Feb. 26, 1910. Mathe-
matische Annalen, vol. 69, No. 2, pp. 218-222; July, 1910.

Fire, W. B. Concerning the Invariant Points of Commutative Collin-
eations. Read April 30, 1910. Annals of Mathematics, ser. 2, vol. 11,
No. 4, pp. 169-176; July, 1910.

Forp, W. B. On the Relation Between the Sum Formulas of Holder and
Cesaro. Read Sept. 14, 1909. American Journal of Mathematics,
vol. 32, No. 4, pp. 315-326; Oct., 1910.

GrENN, O. E. Invariant Conditions that a p-ary Form may have Multiple
Linear Factors. Read Oct. 29, 1910. Bulletin of the American
Mathematical Society, vol. 17, No. 9, pp. 449-457; June, 1911,

GLOVER, J. W. A Method of Analysis of Population and Vital Statistics.
Read (Chicago), Jan. 1, 1909. Transactions of the Sixth International
Congress on Tuberculosis, vol. 3, pp. 55-87; 1910.

GUNDELFINGER, G. F. On the Geometry of Line Elements in the Plane
with Reference to Osculating Circles. Read Sept. 14, 1909, and April
30, 1910. American Journal of Mathematics, vol. 33, No. 2, pp. 153-
174; April, 1911.

HaTaaway, A. S. Motion of n Bodies. Read (Chicago) Jan. 1, 1908.
Proceedings of the Indiana Academy of Science, 1909, p. 203; Nov., 1909.

HawkesworTH, A. S. On Certain Space Generalizations. Read Dec. 28,
%‘9%)0. lAmerican Mathematical Monthly, vol. 18, No. 2, pp. 33-36;
eb., 1911.

Hoskins, L. M. The Strain of a Non-Gravitating Sphere of Variable
Density. Read (San Francisco) Feb. 26, 1910. Transactions of
the gmerican Mathematical Society, vol. 11, No. 4, pp. 494-504; Oct.,
1910.

HuntingTON, E. V. The Elementary Theory of the Gyroscope in the Bren-
nan Monorail Car. Read April 25, 1908, and Dec. 30, 1909. En-
gineering News, vol. 64, No. 3, pp. 68-70; July 21, 1910.

Ingorp, Lours. Vector Interpretation of Symbolic Differential Param-~
eters. Read (Chicago) March 30, 1907. Transactions of the
American Mathematical Soctety, vol. 11, No. 4, pp. 449-474; Oct., 1910.

—— Note on Identities Connecting Certain Integrals. Read Sept. 7,
1910. Bulletin of the American Mathematical Society, vol. 17, No. 4,
pp. 184-189; Jan., 1911.

JacksoN, W. H. The Theory of Shadow Rails. Read April 24, 1909.
Annals of Mathematics, ser. 2, vol. 11, No. 4, pp. 141-152; July, 1910.

Karpinskr, L. C. Hindu Numerals in the Fihrist. Read (Chicago) Dec. 29.
1910. Bibliotheca Mathematica, ser. 3, vol. 11, No. 2, pp. 121-124;
April, 1911,

—— Robert of Chester’s Translation of the Algebra of Al-Khowarazmi.
Read (Chicago) Dec. 29, 1910. Bibliotheca Mathematica, ser. 3, vol.
11, No. 2, pp. 125-131; April, 1911.

KasneEr, EpwarDp. The General Transformation Theory of Differential
Elements. Read April 30, 1904. American Journal of Mathematics,
vol. 32, No. 4, pp. 391-401; Oct., 1910.
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—— The Group of Turns and Slides and the Geometry of Turbines.
Read Dec. 31, 1908, American Journal of Mathematics, vol. 33, No. 2,
pp. 193-202; April, 1911.

—— Natural Systems of Trajectories Generating Families of Lamé.
Read Dec. 30, 1909. Transactions of the American Mathematical
Society, vol. 12, No. 1, pp. 70-74; Jan., 1911.

LamBerT, P. A. A Method of Solving Linear Differential Equations.
Read Oct. 30, 1909. Annals of Mathematics, ser. 2, vol. 11, No. 4,
pp. 185-192; July, 1910.

LeaMeR, D. N. On the Combination of Involutions. Read (San Fran-
cisco) Sept. 24, 1910. American Mathematical Monthly, vol. 18,
No. 3, pp. 52-57; March, 1911.

Lenngs, N. J. Theorems on the Simple Finite Polygon and Polyhedron.
Read (Chicago) April 11, 1903. American Journal of Mathematics,
vol. 33, No. 1, pp. 37-62; Jan., 1911.

LonaLEYy, W. R. Note on Implicit Functions Defined by Two Equations
when the Functional Determinant Vanishes. Read Dec. 30, 1908.
gullen‘n of the American Mathematical Society, vol. 17, No. 1, pp. 1-9;

ct., 1910.

MacDonarp, W. E. See RisLey, W. J.
MacMirran, W. D. See Mourton, F. R.

ManniNGg, W. A. On the Primitive Groups of Classes Six and Eight.
Read (San Francisco) Dec. 19, 1903. American Journal of Mathe-
matics, vol. 32, No. 3, pp. 235-256; July, 1910.

Mason, M. See Buiss, G. A.

MiLLER, G. A.  Groups Generated by Two Operators s;,8: Satisfying the
Equation ss;=ss}. Read Dec. 29, 1909. Transactions of the
American Mathematical Society, vol. 11, No. 3, pp. 341-350; July, 1910.

Groups of Transformations of Sylow Subgroups. Read (Chicago)
April 8, 1910. American Journal of Mathematics, vol. 32, No. 3,
pp. 299-304; July, 1910.

——On a Method Due to Galois. Read April 30, 1910. Quarterly
g oiu*nal of Pure and Applied Mathematics, vol. 41, No. 4, pp. 382-384;
uly, 1910.

—— On the Solution of a System of Linear Equations. Read Sept. 7,
1910. American Mathematical Monthly, vol. 17, Nos. 67, pp. 137—
139; June—July, 1910, and No. 10, pp. 201-202; Oct., 1910.

—— Some Relations Between Substitution Group Properties and Abstract
Groups. Read Sept. 7, 1910. Proceedings of the American Philo-
sophical Soctety, vol. 49, No. 196, pp. 307-314; Aug-Sept., 1910.

Groups Generated by Two Operators Satisfying Two Conditions.
Read Oct. 29, 1910. Bulletin of the American Mathematical Society,
vol.17, No. 7, pp. 333-340; April, 1911.

—— The Group Generated by Two Conjoints. Read Oct. 29, 1910.
Prace Matematyczno-Fizyczne, vol. 21, pp. 61-64; 1910.

MircreLy, H. H.  Determination of the Ordinary and Modular Ternary
Linear Groups. Read Dec. 30, 1909, April 30, 1910, and Sept. 7,
1910. Transactions of the American Mathematical Soctety, vol. 12,
No. 2, pp. 207-242; April, 1911.
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Moorg, C. L. E. Infinitesimal Properties of Lines in Ss with Applications
to Circles in Ss. Read Dec 30, 1908. Proceedings of the American
Academy of Arts and Sciences, vol. 46, No. 15, pp. 345-362; Jan., 1911.

—— Some Properties of Lines in Space of Four Dimensions and Their
Interpretation in the Geometry of the Circle in Space of Three Di-
mensions. Read April 30, 1910. American Journal of Mathematics,
vol. 33, No. 2, pp. 129-152; April, 1911.

Moorg, C. N. On the Uniform Convergence of the Developments in
Bessel Functions. Read Oct. 30, 1909, and Feb. 25, 1911. Trans-
actions of the American Mathematical Society, vol. 12, No. 2, pp. 181—
206; April, 1911.

Movuvrron, F. R. The Straight Line Solutions of the Problem of n Bodies*
Read (Chicago) Dec. 27, 1900. Annals of Mathematics, ser. 2, vol. 12,
No. 1, pp. 1-17; Oct., 1910.

—— and MacMiLraN, W. D. On the Solutions of Certain Types of
Linear Differential Equations with Periodic Coefficients. Read
(Chicago) April 10, 1909. American Journal of Mathematics, vol. 33,
No. 1, pp. 63-96; Jan., 1911.

NEeikiek, L. I. Groups of Rational Transformations in a General Field.
Read (Chicago) April 9, 1909, and Jan. 1, 1910. Transactions of
the American Mathematical Society, vol. 11, No. 3, pp. 294-300; July,
1910.

PeLL, Anna J. Biorthogonal Systems of Functions. Read (Chicago)
April 10, 1909. Transactions of the American Mathematical Society,
vol. 12, No. 2, pp. 135-164; April, 1911.

—— Applications of Biorthogonal Systems of Functions to the Theory of
Integral Equations. Read Sept. 13, 1909. Transactions of the
American Mathematical Society, vol. 12, No. 2, pp. 165-180; April, 1911.

Priruies, H. B. The Indeterminate Product. Read April 30, 1910.
Proceedings of the American Academy of Arts and Sctences, vol. 46,
No. 16, pp. 365-370; Jan., 1911.

Purnam, T. M. Perfect Numbers. Read (San Francisco) Feb. 24, 1906.
American Mathematical Monthly, vol. 17, Nos. 8-9, pp. 165-168;
Aug.—Sept., 1910.

Ranum, ARTHUR. On the Classification of Systems of Linear Equations.
Read Sept. 6, 1910. American Mathematical Monthly, vol. 17, Nos.
8-9, pp. 155-161; Aug.—Sept., 1910.

—— The General Term of a Recurring Series. Read (San Francisco) Sept.
26, 1908. Bulletin of the American Mathematical Society, vol. 17,
No. 9, pp. 457-561; June, 1911.

Reppick, H. W. Systems of Tautochrones in a General Field of Force.
Read Sept. 14, 1909. American Journal of Mathematics, vol. 32,
No. 4, pp. 365-390; Oct., 1910.

RicuARDSON, R. G. D.  On the Saddlepoint in the Theory of Maxima and
Minima and in the Calculus of Variations. Read April 30, 1910.
Bulletin of the American Mathematical Society, vol. 17, No. 4, pp. 177-
184; Jan., 1911.

Rierz, H. L. On Normal Correlation Surfaces. Read (Chicago) April
14, 1906. Illinois University Studies, vol. 3, pp. 1-20; Nov., 1908,
and Bulletin of the University of Illinois Agricultural Experiment
Station, No. 148, pp. 291-316; Nov., 1910.
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RisLey, W. J.,, and MacDonaLp, W. E. Envelopes of One-Parameter
Families of Plane Curves. Read (Chicago) Dec. 29, 1910. Annals
of Mathematics, ser. 2, vol. 12, No. 2, pp. 73-102; Jan., 1911.

Rog, E. D., Jr. A Generalized Definition of Limit. Read Sept. 7, 1910.
The Mathematics Teacher, vol. 3, No. 1, pp. 43-48; Sept., 1910.

Roort, R. E. Iterated Limits of Functions on an Abstract Range. Read
April 29, 1911. Bulletin of the American Mathematical Society, vol.
17, No. 10, pp. 538-539; July, 1911.

Sarrorp, F. H. Sturm’s Method of Integrating dz/v'X +dy/V'Y = 0.
Read April 30, 1910. Bulletin of the American Mathematical Society,
vol. 17, No. 1, pp. 9-15; Oct., 1910.

SAUREL, PAauL. On the Classification of Crystals. Read Deec. 29, 1910.
Bulletin of the American Mathematical Society, vol. 17, No. 8, pp. 398~
409; May, 1911.

ScEwEITZER, A. R. On the Genesis of the Middle Product in Grassmann’s
Extensive Algebra. Read (Chicago) April 18, 1908. Mathematische
Annalen, vol. 69, No. 4, pp. 580-585; Nov., 1910.

SuarPE, F. R. A Problem in Age Distribution. Read Sept. 13, 1909.
Phlosophical Magazine, vol. 21, No. 4, pp. 435-438; April, 1911.

Sisam, C. H. On Three-Spreads Satisfying Four or More Homogeneous
Linear Partial Differential Equations of the Second Order. Read
(Chicago) Jan. 1, 1910. American Journal of Mathematics, vol. 33,
No. 2, pp. 97-128; April, 1911.

Srocum, S. E. A General Formula for the Shearing Deflection of Beams
of Arbitrary Cross Section, either Variable or Constant. Read Sept.
7, 1910. Journal of the Franklin Institute, vol. 171, No. 4, pp. 365—
389; April, 1911.

Smite, P. F. On Osculating Element Bands Associated with Loci of
Surface Elements. Read Sept. 14, 1909, and Feb. 26, 1910. Trans-
actions of the American Mathematical Society, vol. 11, No. 3, pp. 301-
324; July, 1910.

SNYDER, VirgiL. Conjugate Line Congruences Contained in a Bundle of
Quadric Surfaces. Read April 30, 1910. Transactions of the American
Mathematical Society, vol. 11, No. 4, pp. 371-387; Oct., 1910.

Stupy, Epvarp. Die natiirlichen Gleichungen der analytischen Curven
im Euclidischen Raume. Read Feb. 26, 1910. Transactions of
the American Mathematical Society, vol. 11, No. 3, pp. 249-279;
July, 1910.

Van pER VRIES, J. N. On Steinerians of Quartic Surfaces. Read (South-
western Section) Nov. 28, 1908. American Journal of Mathematics,
vol. 32, No. 3, pp. 279-288; July, 1910.

Van Vieck, E. B. A Functional Equation for the Sine. Read (Chicago)
Deec. 31, 1909. Annals of Mathematics, ser. 2, vol. 11, No. 4, pp. 161-
165; July, 1910.

WanLIN, G. E. On the Base of a Relative Number Field, with an Appli-
cation to the Composition of Fields. Read (Chicago) Dec. 31, 1909.
Transactions of the American Mathematical Society, vol. 11, No. 4,
pp. 487-493; Oct., 1910.

WEeSTLUND, JAcoB. On the Fundamental Number of the Algebraic Number

Field Ic(pxlr—n). Read Feb. 26, 1910. Transactions of the American
Mathematical Soctety, vol. 11, No. 4, pp. 388-392; Oct., 1910.



566 TWENTIETH ANNUAL LIST OF PAPERS. [July,

—— On the Relative Discriminant of a Certain Kummer Field. Read
Sept. 7, 1910. Bulletin of the American Mathematical Society, vol. 17,
No. 7, pp. 344-347; April, 1911,

Youne, J. W. Two-Dimensional Chains and the Associated Collineations
in a Complex Plane. Read April 25, 1908. Transactions of the
American Mathematical Society, vol. 11, No. 3, pp. 280-293; July, 1910.

—— Fundamental Regions for Cyclical Groups of Linear Fractional
Transformations on Two Comlplex Variables. Read (Southwestern
Section) Nov. 26, 1910. Bulletin of the American Mathematical
Society, vol. 17, No. 7, pp. 340-344; April, 1911.



