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THE TWELFTH ANNUAL MEETING OF THE
AMERICAN MATHEMATICAL SOCIETY.

THE Twelfth Annual Meeting of the Society was held in
New York City on Thursday and Friday, December 28-29,
1905. The interest of the occasion was greatly increased by
the simultaneous meetings of the American Physical Society
and the Astronomical and Astrophysical Societies of America.
The large attendance and the extensive programmes gave addi-
tional importance to an otherwise noteworthy scientific conven-
tion. Community of interest received due attention. A joint
session of the Mathematical and Physical Societies was held on
Friday afternoon for the purpose of hearing Professor V. F.
Bjerknes, of the University of Stockholm, who spoke on “Ex-
perimental demonstration of hydrodynamic action at a dis-
tance.” On Friday evening nearly ninety representatives of
the three societies attended a dinner organized in honor of
Professor Bjerknes. The common luncheon between each day’s
sessions afforded an excellent opportunity to renew and make
acquaintance and to compare notes scientific or otherwise. In-
formal gatherings were also held on Thursday evening.

The attendance at the four sessions of the Mathematical So-
ciety, which exceeded that of any previous meeting, included
the following sixty-six members :

Professor Cleveland Abbe, Professor O. P. Akers, Miss
Grace Andrews, Professor G. A. Bliss, Professor E. W. Brown,
Dr. W. H. Bussey, Dr. J. E. Clark, Miss Emily Coddington,
Professor F. N. Cole, Miss E. B. Cowley, Professor E. S.
Crawley, Professor D. R. Curtiss, Dr. W. S. Dennett, President
E. A. Engler, Professor T. C. Esty, Professor H. B. Fine,
Professor B. F. Finkel, Mr. A. B. Frizell, Professor A.S.
Gale, Miss A. B. Gould, Miss Ida Griffiths, Professor F. H.
Hodge, Professor E. V. Huntington, Professor J. I. Hutchin-
son, Mr. S. A. Joffe, Dr. Edward Kasner, Professor O. D.
Kellogg, Professor C. J. Keyser, Professor Gustave Legras,
Professor E. O. Lovett, Professor James Maclay, Professor H.
P. Manning, Professor Max Mason, Professor Helen A. Mer-
rill, Professor Mansfield Merriman, Dr. C. L. E. Moore, Pro-
fessor G. D. Olds, Professor W. F. Osgood, Dr. J. L. Patter-
son, Professor Alexander Pell, Professor A. W. Phillips,
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Professor James Pierpont, Mr. R. G. D. Richardson, Dr. F.
H. Safford, Professor Arthur Schultze, Professor Charlotte
A. Scott, Dr. C. H. Sisam, Dr. Clara E. Smith, Professor P.
F. Smlth Dr. H. F. Stecker, Professor W. E. Story, Dr. C. E.
Stromqmst Professor H. D. Thompson, Miss M. E. Trueblood,
Professor H. W. Tyler, Miss A. L. Van Benschoten, Professor
J. M. Van Vleck, Professor Oswald Veblen, Professor L. A.
Wait, Mr. H. E. Webb, Professor J. B. Webb Professor A.
G. Webster, Mr. W. D. A. Westfall, Professor H. S. White,
Dr. E. B. Wilson, Mr. J. E. erght

The President of the Society, Professor W. F. Osgood, oc-
cupied the chair, being relieved at the Friday afternoon session
by Professor E. W. Brown. President Carl Barus, of the
Physical Society, presided at the joint session. The Council
announced the election of the following persons to membership
in the Society : Mr. R. L. Borger, University of Missouri;
Professor W. B. Carver, Ursinus College; Mr. A. J. Cham-
preux, University of California ; Dr. Emily Coddington, New
York, N. Y.; Dr. F. J. Dohmen, University of Texas; Pro-
fessor O. E. Glenn, Drury College; Mr. E. S. Haynes, Uni-
versity of Missouri ; Professor J. H. Jeans, Princeton Univer-
sity ; Mr. A. R. Maxson, Columbia University ; Professor J.
F. Travis, Georgia School of Technology; Professor Vito
Volterra, University of Rome; Miss May E. G. Waddell,
Orono, Canada. Nineteen applications for admission to mem-
bership in the Society were received.

Reports were received from the Treasurer, Librarian, and
Auditing Committee. These reports will appear in the Annual
Register, now in press. The membership of the Society has
increased during the past year from 473 to 512. The number
of papers presented at all meetings during the year was 147,
as against 148 in 1904. The total attendance of members was
280; 161 members attended at least one meeting during the
year. The library now contains about 2,000 bound volumes ;
a list of the journals and of the accessions during 1905 is printed
in the Annual Register. The Treasurer’s report shows a bal-
ance of $3,833.01 on hand December 16, 1905 ; of this balance
$2,132.58 is credited to the life-membership fund.

At the annual election, which closed on Friday morning, the
following officers and other members of the Council were
chosen :
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Vice-Presidents, Professor CHARLOTTE A. ScorTT,
Professor IRVING STRINGHAM,

Secrelary, Professor F. N. CoLE,
Treasurer, Dr. W. S. DENNETT,
Librarian, Professor D. E. SmiTH,

Committee of Publication,

Professor ¥. N. CoLE,
Professor ALEXANDER ZIWET,
Professor D. E. SmrTH.

Members of the Council to serve until December, 1908,

Professor C. L. BouToN, Dr. EDWARD KASNER,
Professor Li. E. DicksoN,  Professor E. J. TowNSEND.

The following papers were read at the meeting :
(1) Mr. R. G. D. RicaArDsoN : ¢ Multiple improper inte-
rals.”

¢ (2) Mr. A. B. FrRIZELL: “ On the continuum problem” (pre-
liminary communication).

(3) Professor D. R. Curtiss: “The vanishing of the wron-
skian and the problem of linear dependence.”

(4) Professor J. I. HurcHINSON: ““On certain automorphic
groups whose coefficients are integers in a quadratic field.”

(5) Professor E. V. HuNTINGTON : ‘“ Note on the funda-
mental propositions of algebra’ (preliminary communication).

(6) Professor C. J. KEYsER: “ Concerning a self-reciprocal
plane geometry.”

(7) Dr. C. L. E. MooRE : ¢ Geometry of circles orthogonal
to a given sphere.”

(8) Dr. EpwARD KASNER: ‘“ Invariants of differential ele-
ments for arbitrary point transformation.”

(9) Mr. A. B. FrizeLL: “A method of building up the
fundamental operation groups of arithmetic.”

(10) Professor G. A. Briss: “ A proof of the fundamental
theorem of analysis situs.”

(11) Professor O. P. AKERs: “ On the congruence of axes
in a bundle of linear line complexes.”

(12) Dr. PerER FIELD: “ Note on certain groups of trans-
formations of the plane into itself.”
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(13) Mr. GEORGE PEIRCE: “ A new approximate construc-
tion for a.”

(14) Professor Max Mason : ¢ Curves of minimum moment
of inertia.”

(15) Professor A. G. WEBSTER : “ Application of a definite
integral involving Bessel’s functions to the self-inductance of
solenoids.”

(16) Mr. J. E. WriGHT : ¢ Correspondences and the theory
of continuous groups.”

(17) Mr. J. E. WriGHT: “ An application of the differ-
ential invariants of space.”

(18) Dr. CLARA E.SmiTH : “ A theorem of Abel and its ap-
plication to the development of an arbitrary function in terms
of Bessel’s functions.”

(19) Professor V. F. BJERKNES: “ Experimental demon-
stration of hydrodynamic action at a distance.”

(20) Dr. R. P. SteEPHENS : “ On the pentadeltoid.”

(21) Professor M. I. PupiN: ¢ Establishment of the steady
state in a sectional wave conductor.”

(22) Dr. J. J. QuiNN: “A linkage for the kinematic de-
scription of a cissoid.”

Dr. Stephens was introduced by Professor Morley. Mr.
Peirce’s paper was communicated to the Society through
Professor E. W. Brown, Dr. Quinn’s paper through Dr. A. L.
Baker. In the absence of the authors Mr. Peirce’s paper was
read by Professor Brown, and the papers of Dr. Field, Pro-
fessor Pupin and Dr. Quinn were read by title. Abstracts of
the papers follow below. The abstracts are numbered to cor-
respond to the titles in the list above.

1. The method used by Mr. Richardson for defining multiple
improper integrals differs from that of Professor Pierpont (Trans-
actions, January, 1906). Analogous to the definition given by
Vallée Poussin (Journal de Mathématiques, series 4, volume 8,
1892) for one variable, a truncated limited function f, ,, of m
variables «,, - .-, @, is defined over a limited aggregate 9. The
integral I, ,, of this truncated function always exists, and if
ntt o, Iy, €Xists, it is called the improper integral of f in 9.
The integrals defined by this method are absolutely convergent.
Mr. Richardson has shown that the integrals defined by Pro-
fessor Pierpont are also absolutely convergent and that the two
integrals are identical. Various properties, theorems of the
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mean, and convergent tests are derived from this general in-
tegral. If the variables are broken up into two sets x,, - ., @,
and x,,,, - -+ 2,,and if B and € are the n-way and (m — n)-way
aggregates correapondmg to A, we may call

Sy, -y ) =£f(m], )

an integral depending on the parameters «,, - - -, 2, and investi-
gate it with regard to continuity, differentiation, and integra-
tion. If J is an integral uniformly convergent in 9B, it is a
continuous function of w, ..., . If the integral of f over €
is regularly convergent, and the integral of f over B is uni-
formly convergent we may write

Lﬁf(wv o) = j@lj;f(wv ).

Various other criteria for differentiating under the integral sign
and for reduction of multiple integrals are developed.

2. Mathematicians have naturally looked to the problems of
counting the points of the linear continuum or of arranging
them in a well ordered set for applications of Cantor’s trans-
finite numbers, and perhaps the most general opinion is that the
number of points on a segment of a straight line will turn out
to be either Aleph-eins or some subsequent Aleph. Mr. Frizell’s
paper adopts {{% for the cardinal number of the continuum and
considers the posexblhty of this expression being equal to Aleph-
null. This leads to a scrutiny of the definition of involution
for transfinite numbers, in view of the remarkable relations

&0=&3=&3=-~-=x;,
230=330=--.=M30=.-.=N?0.

The writer’s opinion, however, is that no satisfactory solution is
likely to be reached except by exhibiting the continuum as a
well ordered class possessing a definite rank in Cantor’s series
of ordinal types. A method of doing this is suggested by first
well ordering the class of all finite simple continued fractions
and then ordering all possible infinite sequences composed of






