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TWENTY-NINTH ANNUAL LIST OF PAPERS. 

READ BEFORE THE AMERICAN MATHEMATICAL SOCIETY AND 

SUBSEQUENTLY PUBLISHED, INCLUDING REFERENCES TO 

THE PLACES OF THEIR PUBLICATION. 

ALEXANDER, J. W. Note on two three-dimensional manifolds with the 
same group. Read Sept. 2, 1919. Transactions of the American 
Mathematical Society, vol. 20, No. 4, pp. 339-342; Oct., 1919. 

A proof of Jordan's theorem about a simple closed curve. Read 
April 29, 1916. Annals of Mathematics, ser. 2, vol. 21, No. 3, pp. 
180-184; March, 1920. 
Note on Riemann spaces. Read Feb. 28,1920. Bulletin of the Amer­

ican Mathematical Society-, vol. 26, No. 8, pp. 370-372; May, 1920. 
ALGER, P. L. See VEBLEN, O. 

ALTSHILLER-COURT (N.). On a pencil of nodal cubics. Read Dec. 31, 
1919. Bulletin of the American Mathematical Society, vol. 26, No. 5, pp. 
203-211; Feb., 1920. 
On the orthocentric quadrilateral. Read Dec. 31, 1919. American 

Mathematical Monthly, vol. 27, No. 5, pp. 199-202; May, 1920. 
BARNETT, I. A. Integro-differential equations with constant limits of 

integration. Read Dec. 28, 1918. Bulletin of the American Mathe­
matical Society, vol. 26, No. 5, pp. 193-203; Feb., 1920. 

BAUER, L. A. Geophysics at the Brussels meetings, July 18-28, 1919. 
Read Sept. 4, 1919. Science, new ser., vol. 50, No. 1296, pp. 399-403; 
Oct. 31, 1919. 

BELL, E. T. The twelve elliptic functions related to sixteen doubly periodic 
functions of the second kind. Read (San Francisco) April 10, 1920. 
Messenger of Mathematics, new ser., vol. 49, Nos. 5-6, pp. 78-84; Sept. 
and Oct., 1919. 
On the number of representations of 2n as a sum of 2r squares. 

Read (San Francisco) April 5, 1919. Bulletin of the American Mathe­
matical Society, vol. 26, No. 1, pp. 19-25; Oct., 1919. 
Sur les représentations propres par quelques formes quadratiques 

de Liouville. Read (San Francisco) Oct. 25, 1919. Comptes Rendus 
de VAcadémie des Sciences, vol. 169, No. 17, pp. 711-712; Oct. 27,1919. 

On the enumeration of proper and improper representations in homo­
geneous forms. Read (San Francisco) Oct. 25, 1919. Annals of 
Mathematics, ser. 2, vol. 21, No. 3, pp. 166-179; March, 1920. 

BENNETT, A. A. The sign of the distance in analytical geometry. Read 
Oct. 25, 1919. American Mathematical Monthly, vol. 26, No. 8, pp. 
344-350; Oct., 1919. 
Poncelet polygons in higher space. Read Dec. 30, 1919. Bulletin 

of the American Mathematical Society, vol. 26, No. 6, pp. 274-275; 
March, 1920. 
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BIRKHOFP, G. D. Recent advances in dynamics. Read Dec. 30, 1919. 
Science, new ser., vol. 51, No. 1307, pp. 51-55; Jan. 16, 1920. 

BLISS, G. A. The use of adjoint systems in the problem of differential 
corrections for trajectories. Read March 29, 1919. Journal of the 
United States Artillery, vol. 51, No. 3, pp. 296-311; Sept., 1919. 

A method of computing differential corrections for a trajectory. 
Read March 29, 1919. Journal of the United States Artillery, vol. 51, 
No. 4, pp. 445-449; Oct., 1919. 
Differential equations containing arbitrary functions. Read Sept. 

3, 1919. Transactions of the American Mathematical Society, vol. 21, 
No. 2, pp. 79-92; April, 1920. 
Functions of lines in ballistics. Read Sept. 3, 1919. Transactions of 

the American Mathematical Society, vol. 21, No. 2, pp. 93-106; April, 
1920. 
Some recent developments in the calculus of variations. Read Dec. 

30, 1919. Bulletin of the American Mathematical Society, vol. 26, No. 
8, pp. 343-361; May, 1920. 

BLTJMBERG, H. On certain saltus equations. Read (Southwestern Sec­
tion) Nov. 29, 1913, and Dec. 27, 1913. American Journal of Mathe­
matics, vol. 41, No. 3, pp. 183-190; July, 1919. 

BORDEN, R. F. On the adjoint of a certain mixed equation. Read Dec. 
30, 1919. Bulletin of the American Mathematical Society, vol. 26, 
No. 9, pp. 408-412; June, 1920. 

BRINK, R. W. A new sequence of integral tests for the convergence and 
divergence of infinite series. Read April 29, 1916. Annals of Mathe­
matics, ser. 2, vol. 21, No. 1, pp. 39-60; Sept., 1919. 

BUCHANAN, D. Asymptotic satellites near the equilateral-triangle equi­
librium points in the problem of three bodies. Read Dec. 27, 1916. 
Transactions of the Cambridge Philosophical Society, vol. 22, No. 15, 
pp. 309-340; Oct., 1919. 
Periodic orbits on a surface of revolution. Read Dec. 26, 1913 and 

Sept. 5, 1918. American Journal of Mathematics, vol. 42, No. 1, 
pp. 47-75; Jan., 1920. 

CAIRNS, W. D. A derivation of the equation of the normal probability 
curve. Read Sept. 5, 1918. Bulletin of the American Mathematical 
Society, vol. 26, No. 3, pp. 105-108; Dec, 1919. 

Certain properties of binomial coefficients. Read Sept. 4, 1919. 
Bulletin of the American Mathematical Society, vol. 26, No. 4, pp. 160-
164; Jan., 1920. 

CARMICHAEL, R. D. On a general class of integrals of the form 
J <p(t)9(% + t)dt. Read April 13,1918. Transactions of the American 
Mathematical Society, vol. 20, No. 4, pp. 313-322; Oct., 1919. 

Note on convergence tests for series and on Stieltjes integration by 
parts. Read Sept. 4, 1919. Bulletin of the American Mathematical 
Society, vol. 26, No. 3, pp. 97-102; Dec, 1919. 
Note on a physical interpretation of Stieltjes integrals. Read Sept. 4, 

1919. Bulletin of the American Mathematical Society, vol. 26, No. 3, 
pp. 102-105; Dec, 1919. 
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Conditions necessary and sufficient for the existence of a Stieltjes 
integral. Read Sept. 4, 1919. Proceedings of the National Academy of 
Sciences, vol. 5, No. 12, pp. 551-555: Dec, 1919. 
On sequences of integers defined by recurrence relations. Read 

Dec. 29, 1917. Quarterly journal of Mathematics, vol. 48, No. 4, 
pp. 343-372; Jan., 1920. 
On the convergence of certain classes of series of functions. Read 

Oct. 25, 1919. American Journal of Mathematics, vol. 42, No. 2, pp. 
77-90; April 1920. 

CABVER, W. B., and KING, E. F. A property of permutation groups analo­
gous to multiple transitivity. Read Dec. 31, 1919. Bulletin of the 
American Mathematical Society, vol. 26, No. 7, pp. 319-322; April, 
1920. 

CHAO, Y. R. A note on "continuous mathematical induction." Read 
(San Francisco) April 5, 1919. Bulletin of the American Mathematical 
Society, vol. 26, No. 1, pp. 17-18; Oct., 1919. 

CHITTENDEN, E. W., and PITCHER, A. D. On the theory of developments of 
an abstract class in relation to the calcul fonctionnel. Read March 22, 
1913, April 6, 1917 and March 28, 1919. Transactions of the American 
Mathematical Society, vol. 20, No. 3, pp. 213-233; July, 1919. 

COBLE, A. B. The ten nodes of the rational sextic and of the Cayley 
symmetroid. Read March 28, 1919. American Journal of Mathe­
matics, vol. 41, No. 4, pp. 243-265; Oct., 1919. 

COOLIDGE, J. L. The geometry of hermitian forms. Read Dec. 30, 1919. 
Transactions of the American Mathematical Society, vol. 21, No. 1, 
pp. 44-51; Jan., 1920. 

CURTIS, M. F. On the rectifiability of a twisted cubic. Read Dec. 31, 
1919. Bulletin of the American Mathematical Society, vol. 26, No. 6, 
pp. 275-277; March, 1920. 

DANIELS, P. J. Integrals in an infinite number of dimensions. Read 
Dec. 28, 1918. Annals of Mathematics, ser. 2, vol. 20, No. 4, pp. 281-
288; June, 1919. 

DECKER, F, F. On the order of a restricted system of equations. Read 
April 27, 1918. American Journal of Mathematics, vol. 41, No. 4, 
pp. 283-298; Oct., 1919. 

EIESLAND, J. Flat-sphere geometry, third paper. Read Sept. 4, 1916. 
Tôhoku Mathematical Journal, vol. 16, Nos. 3-4, pp. 185-235; Nov., 
1919. 

EISENHART, L. P. Triply conjugate systems with equal point invariants. 
Read April 26, 1919. Annals of Mathematics, ser. 2, vol. 20, No. 4, 
pp. 262-273; June, 1919. 
Transformations of surfaces applicable to a quadric. Read Sept. 3, 

1919. Transactions of the American Mathematical Society, vol. 20, 
No. 4, pp. 323-338; Oct., 1919. 
Transformations of cyclic systems of circles. Read Sept. 3, 1919. 

Proceedings of the National Academy of Sciences, vol. 5, No. 12, pp. 
555-557; Dec, 1919. 
Darboux's Anteil an der Geometrie. Read Sept. 6, 1917. Acta 

Mathematica, vol 42, No. 3, pp. 275-284; 1919. 
EMCH, A. On a certain class of rational ruled surfaces. Read Dec. 28, 

1918. Proceedings of the.National Academy of Sciences, vol. 5, No. 6, 
pp. 222-224; June, 1919. 
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FORD, W. B. A brief account of the life and work of the late Professor 
Ulisse Dini. Read Sept. 3, 1919. Bulletin of the American Mathe­
matical Society, vol. 26, No. 4, pp. 173-177; Jan., 1920. 

FRANKLIN, P. Computation of the complex zeros of the function P (z) 
complementary to the incomplete gamma function. Read April 26, 
1919. Annals of Mathematics, ser. 2, vol. 21, No. 1, pp. 61-63; Sept., 
1919. 

FRY, T. C. The solution of circuit problems. Mathematical methods of 
investigation resulting from the application of Fourier's integral. 
Read April 26, 1919. Physical Review, ser. 2, vol. 14, No. 2, pp. 
115-136; Aug., 1919. 

GAB A, M. G. A set of completely independent postulates for the linear 
order i/. Read Sept. 4, 1917. Bulletin of the American Mathematical 
Society, vol. 26, No. 4, pp. 158-159; Jan., 1920. 

GLENN, O. E. On a new treatment of theorems of finiteness. Read Dec. 
27, 1917 and Sept. 5, 1918. Transactions of the American Mathe­
matical Society, vol. 20, No. 3, pp. 203-212; July, 1919. 

GREEN, G. M. Nets of space curves. Read April 24,1915. Transactions 
of the American Mathematical Society, vol. 21, No. 2, pp. 207-236; 
April, 1920. 

GRONWALL, T. H. On the influence of keyways on the stress distribution 
in cylindrical shafts. Read Feb. 26, 1916. Transactions of the Amer­
ican Mathematical Society, vol. 20, No. 3, pp. 234-244; July, 1919. 

HALLETT, G. H. Linear order in three dimensional euclidean and double 
elliptic spaces. Read April 27, 1918. Annals of Mathematics, ser. 2, 
vol. 21, No. 3, pp. 185-202; March, 1920. 

HANCOCK, H. Les fondements de la théorie des fonctions elliptiques. 
Read Dec. 28, 1918. Bulletin de la Société Mathématique de France, 
vol. 47, Nos. 1-2, pp. 37-42; 1919. 
Remarks regarding the relations among the roots of the cubic and 

biquadratic equations. Read Dec. 28, 1918. American Mathematical 
Monthly, vol. 26, No. 7, pp. 291-295; Sept., 1919. 

HAZLETT, O. C. A theorem on modular covariants. Read Dec. 28, 1918. 
Transactions of the American Mathematical Society, vol. 21, No. 2, 
pp. 247-254; April, 1920. 

HOPKINS, J. W. Some convergent developments associated with irregular 
boundary conditions. Read April 27, 1918. Transactions of the 
American Mathematical Society, vol. 20, No. 3, pp. 245-259; July, 1919. 

HOSKINS, L. M. The strain of a gravitating sphere of variable density and 
elasticity. Read (San Francisco) Oct. 27, 1917 and (San Francisco) 
April 5, 1919. Transactions of the American Mathematical Society, 
vol. 21, No. 1, pp. 1-43; Jan., 1920. 

HUNTINGTON, E. V. Mathematics and statistics, with an elementary 
account of the correlation coefficient and the correlation ratio. Read 
Sept. 4, 1919. American Mathematical Monthly, vol. 26, No. 10, 
pp. 421-435; Dec, 1919. 

JAMES, G. On the theory of summability. Read Dec. 22, 1916. Annals 
of Mathematics, ser. 2, vol. 21, No. 2, pp. 120-127; Dec, 1919. 

JOHNSON, W. W. On Napier's circular parts. Read Sept. 5, 1918. Mes­
senger of Mathematics, vol. 48, No. 10, pp. 145-153; Feb., 1919. 
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KING, E. F. See CARVEE, W. B. 

KLINE, J. R. Concerning sense on closed curves in non-metrical plane 
analysis situs. Read April 26,1919. Annals of Mathematics, ser. 2, 
vol 21, No. 2, pp. U3-119; Dec, 1919. 

LOVE, C. E. Note on a class of singular integral equations of the second 
kind. Read Dec. 30, 1919. Annals of Mathematics, ser. 2, vol. 21, 
No. 2, pp. 104-112; Dec, 1919. 

LUNN, A. C. Some functional equations in the theory of relativity. Read 
April 26, 1919. Bulletin of the American Mathematical Society, vol. 
26, No. 1, pp. 26-34; Oct., 1919. 
A principle of duality in thermodynamics. Read Dec 31, 1919. 

Physical Review, ser. 2, vol. 15, No. 4, pp. 269-276; April, 1920. 
MCATEE, J. E. Modular invariants of a quadratic form for a prime power 

modulus. Read (Southwestern Section) Dec. 1, 1917. American 
Journal of Mathematics, vol. 41, No. 3, pp. 225-242; July, 1919. 

MCEWEN, G. F., and MICHAEL, E. L. The functional relation of one vari­
able to each of a number of correlated variables determined by a 
method of successive approximation to group averages: a contribution 
to statistical methods. Read (San Francisco) April 7, 1917. Pro­
ceedings of the American Academy of Arts and Sciences, vol. 55, No. 2, 
pp. 95-133; Dec, 1919. 

MACNEISH, H. F. The sum of the face angles of certain polyhedrons in 
n-space. Read Dec. 30, 1919. Bulletin of the American Mathematical 
Society, vol. 26, No. 9, pp. 398-399; June, 1920. 

MATHEWSON, L. C. On the groups of isomorphisms of a system of abelian 
groups of order pm and type (n, 1, 1, • • - , ! ) . Read Sept. 5,1918. 
American Journal of Mathematics, vol. 42, No. 2, pp. 119-128; April, 
1920. 

MICHAEL, E. L. See MCEWEN, G. F. 

MILLER, G. A. Groups possessing a small number of sets of conjugate 
operators. Read Dec 28,1918. Transactions of the American Mathe­
matical Society, vol. 20, No. 3, pp. 260-270; July, 1919. 
Form of the number of subgroups of prime power groups. Read 

Sept. 3, 1919. Bulletin of the American Mathematical Society, vol. 26, 
No. 2, pp. 66-72; Nov., 1919. 
Groups generated by two operators of order three whose product is 

of order four. Read Dec 30, 1919. Bulletin of the American Mathe­
matical Society, vol. 26, No. 8, pp. 361-369; May, 1920. 

MOORE, C. L. E. Surfaces of rotation in a space of four dimensions. Read 
April 27, 1918. Annals of Mathematics, ser. 2, vol. 21, No. 2, pp. 81-
93; Dec, 1919. 
Rotation surfaces of constant curvature in space of four dimensions. 

Read April 24, 1920. Bulletin of the American Mathematical Society, 
vol. 26, No. 10, pp. 454-460: July, 1920. 

MOORE, C. L. E., and PHILLIPS, H. B. Rotations in space of even dimen­
sions. Read Dec 30, 1919. Proceedings of the American Academy of 
Arts and Sciences, vol. 55, No. 4, pp. 155-188; March, 1920. 
Note on geometrical products. Read Dec. 30, 1919. Proceedings of 
the National Academy of Sciences, vol. 6, No. 3, pp. 155-158; March, 
1920. 



1920.] TWENTY-NINTH ANNUAL LIST OF PAPEBS. 477 

MOORE, C. N. On the summability of the developments in BesseFs func­
tions. Read Sept. 4, 1917 and April 12, 1918. Transactions of the 
American Mathematical Societyy vol. 21, No. 2, pp. 107-156; April, 1920. 

MOORE, R. L. On the most general class L of Fréchet in which the Heine-
Borel-Lebesgue theorem holds true. Read April 26, 1919. Pro­
ceedings of the National Academy of Sciences, vol. 5, No. 6, pp. 206-210; 
June, 1919. 
On the Lie-Riemann-Helmholtz-Hilbert problem of the foundations 

of geometry. Read Dec. 28, 1915. American Journal of Mathe­
matics, vol. 41, No. 4, pp. 299-319; Oct., 1919. 

MORLEY, F. On the Lüroth quartic curve. Read Dec. 28, 1916. Ameri­
can Journal of Mathematics, vol. 41, No. 4, pp. 279-282; Oct., 1919. 

MOULTON, F. R. On the stability of direct and retrograde satellite orbits. 
Read April 11, 1914. Monthly Notices of the Royal Astronomical 
Society, vol. 75, No. 2, pp. 40-57; Dec, 1914. 

PELL, A. J. A general system of linear equations. Read Dec. 28, 1917. 
Transactions of the American Mathematical Society, vol. 20, No. 4, 
pp. 343-355; Oct., 1919. 

PHILLIPS, H. B. Functions of matrices. Read April 27, 1918. American 
Journal of Mathematics, vol. 41, No. 4, pp. 266-278; Oct., 1919. 
See MOORE, C. L. E. 

PITCHER, A. D. See CHITTENDEN, E. W. 

REYNOLDS, C. N. Note on linear differential equations of the fourth 
order Whose solutions satisfy a homogeneous quadratic identity. 
Read Dec. 31, 1919. Bulletin of the American Mathematical Society, 
vol. 26, No. 6, pp. 277-280; March, 1920. 

RIETZ, H. L. On functional relations for which the coefficient of correlation 
is zero. Read March 29,1919. Quarterly Publications of the American 
Statistical Association, new ser., vol. 16, No. 127, pp. 472-476; Sept., 
1919. 

ROBINSON, L. B. Un système symétrique de polynômes. Read Sept. 4, 
1918 and April 26, 1919. Comptes Rendus de l'Académie des Sciences, 
vol. 169, No. 12, pp. 524-526; Sept. 22, 1919. 

SAFFORD, F. H. Reduction of the elliptic element to the Weierstrass form. 
Read April 26, 1919. Bulletin of the American Mathematical Society, 
vol. 26, No. 1, pp. 13-16; Oct., 1919. 
Parametric equations of the path of a projectile when the air resistance 

varies as the nth power of the velocity. Read April 27, 1918. Bulle­
tin of the American Mathematical Society, vol. 26, No. 7, pp. 289-293; 
April, 1920. 

SHARPE, F. R., and SNYDER, V. Certain types of involutorial space trans­
formations. Read April 27, 1918. Transactions of the American 
Mathematical Society, vol. 20, No. 3, pp. 185-202; July, 1919. 

Certain types of involutorial space transformations. Read Sept. 3, 
1919. Transactions of the American Mathematical Society, vol. 21, 
No. 1, pp. 52-78; Jan., 1920. 

SHUGERT, S. P. The resolvents of König and other types of symmetric 
functions. Read Sept. 3, 1919. Author's dissertation. Lancaster, 
1919. 19 pp. 
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SILVERMAN, L. L. On the consistency and equivalence of certain general­
ized definitions of the limit of a function of a continuous variable. 
Read Dec. 28, 1915. Annals of Mathematics, ser. 2, vol. 21, No. 2, 
pp. 128-140; Dec, 1919. 

SISAM, C. H. On surfaces containing two pencils of cubic curves. Read 
Dec. 28, 1918. American Journal of Mathematics, vol. 41, No. 3, pp. 
212-224; July, 1919. 

SMAIL, L. L. A general method for the summation of divergent series. 
Read April 26, 1913 and (San Francisco) May 22, 1914. Annals of 
Mathematics, ser. 2, vol. 20, No. 2, pp. 149-154; Dec, 1918. 
Summability of double series. Read (San Francisco) April 5, 1919. 

Annals of Mathematics, ser. 2, vol. 21, No. 3, pp. 221-223; March, 1920. 
SNYDER, V. See SHARPE, F. R. 

TAYLOR, J. S. Sheffer's set of five postulates for boolean algebras in 
terms of the operation "rejection" made completely independent. 
Read Dec 31, 1919. Bulletin of the American Mathematical Society, 
vol. 26, No. 10, pp. 449-454; July, 1920. 

VANDIVER, H. S. A property of cyclotomic integers and its relation to 
Fermat's last theorem. Read Jan. 2, 1915. Annals of Mathematics, 
ser. 2, vol. 21, No. 2, pp. 73-80; Dec, 1919. 

VAN VLECK, E. B. On the combination of non-loxodromic substitutions. 
Read April 22, 1916. Transactions of the American Mathematical 
Society, vol. 20, No. 4, pp. 299-312; Oct., 1919. 

VEBLEN, O., and ALGER, P. L. Rotating bands. Read April 26, 1919. 
Journal of the United States Artillery, vol. 51, No. 4, pp. 355-390; 
Oct., 1919. 

WALSH, J. L. On the proof of Cauchy's integral formula by means of 
Green's formula. Read Dec 30, 1919. Bulletin of the American 
Mathematical Society, vol. 26, No. 4, pp. 155-157; Jan., 1920. 
On the solution of linear equations in infinitely many variables by 
successive approximations. Read April 7, 1917. American Journal 
of Mathematics, vol. 42, No. 2, pp. 91-96; April, 1920. 

WEAR, L. E. Self-dual plane curves of the fourth order. Read (San 
Francisco) May 22, 1914. American Journal of Mathematics, vol. 42, 
No. 2, pp. 97-118; April, 1920. 

WEAVER, J. H. Some extensions of the work of Pappus and Steiner on 
tangent circles. Read April 29, 1916. American Mathematical 
Monthly, vol. 27, No. 1, pp. 2-11; Jan., 1920. 

WEBSTER, A. G. Acoustical impedance, and the theory of horns and of 
the phonograph. Read Sept. 4, 1916. Proceedings of the National 
Academy of Sciences, vol. 5, No. 7, pp. 275-282; July, 1919. 

WIENER, N. Bilinear operations generating all operations in a domain 
Q. Read Dec 30, 1919. Annals of Mathematics, ser. 2, vol. 21, No. 3, 
pp. 157-165; March, 1920. 
A set of postulates for fields. Read Dec 30, 1919. Transactions 

of the American Mathematical Society, vol. 21, No. 2, pp. 237-246; 
April, 1920. 

WILCZYNSKI, E. J. In memory of Gabriel Marcus Green. Read March 
28, 1919. Bulletin of the American Mathematical Society, vol. 26, No. 
1, pp. 1-13; Oct., 1919. 
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Line-geometric representations for functions of a complex variable. 
Read Dec. 28,1918 and March 28,1919. Transactions of the American 
Mathematical Society, vol. 20, No. 4, pp. 271-298; Oct., 1919. 
One-parameter families and nets of ruled surfaces and a new theory 

of congruences. Read Dec. 31, 1919. Transactions of the American 
Mathematical Society, vol. 21, No. 2, pp. 157-206; April, 1920. 

WILSON, W. H. On certain related functional equations. Read Dec. 27, 
1917. Bulletin of the American Mathematical Society, vol. 26, No. 7, 
pp. 300-312; April, 1920. 

WINGER, R. M. Some generalizations of the satellite theory. Read (San 
Francisco) Oct. 25, 1919. Bulletin of the American Mathematical 
Society, vol. 26, No. 2, pp. 75-79; Nov., 1919. 
On the satellite line of the cubic. Read (San Francisco) April 6,1918. 
American Journal of Mathematics, vol. 42, No. 2, pp. 129-135; April, 
1920. 


