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THE DECEMBER MEETING OF THE CHICAGO
SECTION.

THE eighteenth regular meeting of the Chicago Section of the
AMERICAN MATHEMATICAL SoCIETY was held at the University
of Chicago on Friday and Saturday, December 29 and 30, 1905.
Morning and afternoon sessions were held on each day, the
first session opening on Friday at 10:30 o’clock. The follow-
ing members were present :

Professor D. F. Campbell, Dr. E. L. Dodd, Professor J. F.
Downey, Professor J. W. Glover, Professor A. G. Hall, Pro-
fessor Thomas I'. Holgate, Dr. L. C. Karpinski, Professor Kurt
Laves, Mr. N. J. Lennes, Dr. A. C. Lunn, Professor E. H,
Moore, Professor H. B. Newson, Dr. J. C. Morehead, Miss
Ida M. Schottenfels, Professor E. B. Skinner, Professor H. E.
Slaught, Professor E. J. Townsend, Mr. R. E. Wilson, Pro-
fessor J. W. Young.

Professor A. G. Hall was elected chairman of the meeting.
This being the regular time for the election of officers, the
Section directed the nominating committee to report an execu-
tive committee for the Section to consist of a chairman, a sec-
retary, and one additional member ; this committee to have
charge of all business of the Section including the preparation
of the programme.

The officers elected for the year 1906 were as follows :
Chairman, Professor Alexander Ziwet ; Secretary, Professor H.
E. Slaught ; additional member of the executive committee,
Professor A. G. Hall.

By vote the Section expressed its appreciation of the services
of Professor Thomas F. Holgate, the retiring secretary, who
had served the Section since its organization.

The executive committee, together with Professors Town-
send and Skinner, were constituted a committee to arrange at
an early meeting for a full half day conference of the Section
with the deans and professors of engineering in technical
schools, on the teaching of mathematics to engineering students.

The executive committee was requested to arrange so that
the Section may take up the study of questions relating to
applied mathematics, to the teaching and history of mathe-
matics, and to the establishment of closer relations with col-
leagues in engineering and other professional subjects.
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On the evening of Friday a dinner was held in the Hotel
Del Prado, at which nineteen persons were present.

The following papers were read at this meeting :

(1) Dr. H. L. Coar : “ Functions of three real variables.”

(2) Dr. E. L. Dopp : “ A theorem concerning implicit func-
tions, and its geometric aspect.”

(3) Professor Kurr LavEs: “ A dynamical interpretation
of an integral of Jacobi’s partial differential equation for the
problem of a solid body rotating about a fixed point.”

(4) Professor J. W. Youna: “ On discontinuous groups
defined by the normal curve of the fourth order in a space of
four dimensions.”

(5) Professor E. H. MooRE : “On the theory of systems of
integral equations of the second kind” (preliminary communi-
cation).

(6) Professor J. W. GLOVER : ¢ The teaching of actuarial
theory in universities and colleges.”

(7) Professor H. B. NEwson : “ Complex number systems
and continuous groups”’ (preliminary communication ).

(8) Dr. A. C. Lunn: “Sets of postulates for the trigono-
metric functions.”

(9) Dr. J. C. MoreHEAD: ¢ Numbers of the forms
2kq £+ 1.

(10) Mr. N.J. LENNEs : ¢ Curves in non-metrical analysis
situs.”

(11) Mr. N.J. LENNES: “ A fundamental existence theorem
in the calculus of variations.”

(12) Mr. N. J. LeENNEs: “Note on the Heine-Borel
theorem.”

(13) Dr. A. E. YouNG : ““On certain isothermic surfaces.”

(14) Professor J. B. SHAW : ¢ Canonical forms of hyper-
complex numbers” (preliminary communication).

(15) Professor JAcoB WESTLUND : “ Primitive roots of an
ideal in an algebraic number field.”

(16) Professor L. E. DicksoN : ¢ On quadratic, hermitian,
and bilinear forms.”

(17) Professor L. E. Dicksoxn: ¢ Expressions for the ele-
ments of a determinant in terms of the minors of a given order.
Generalization of a theorem due to Studnicka.”

(18) Professor G. A. MILLER: “The groups of order p™
which contain exactly p cyclic subgroups of order p*.”
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Dr. Coar was introduced by Professor Townsend. In the
absence of the authors, the papers by Dr. Young, Professor
Shaw, Professor Westlund, Professor Dickson, and Professor
Miller were read by title.

Professor H. B. Newson introduced for general discussion
the question of ¢ The distribution of mathematical subjects dur-
ing the first two years of the college course.” This discussion
was participated in generally by members of the Section and
others present. The main question was the best possible ar-
rangement of the work for these two years on the assumption
that the student enters with algebra through the progressions
and with plane and solid geometry. Professor Newson stated
the problem before the state universities of the middle west,
where in most places college and engineering students are
taught in the same classes. The basis of the discussion was
the new programme at the University of Kansas, and the
opinion prevailed that college and engineering students should
be given the same courses.

Abstracts of the papers follow below. The abstracts are
numbered to correspond to the titles in the list above.

1. Dr. Coar spoke on functions of three real variables
which are completely defined and single-valued for all values of
the variables. In the case of such functions three kinds of
limits exist : (1) the triple limit /% M» Um fie o, 2); (2) the
double simultaneous limit % @ Az, y, 2); (3) the simul-
taneous limit in three variables ,_, 1};";0 2o &y Yy 2).  Neces-
sary and sufficient conditions for the existence of each of these
were given. The conditions for the interchange of the order
of sequence of these limits, of which there are six cases, were
obtained, and questions of the continuity and discontinuity of
the limiting functions were discussed. The function may con-
verge uniformly to the limiting function in two ways, either
with respect to one variable or with respect to two variables
taken together. The existence of either of these cases involves
that of the other. The adaptability of the ideas of limits to
functions defined by a series of functions of two real variables
was shown, as was the bearing of this on the problem of term
by term integration in the case of simultaneous integrals.

2. Dr. Dodd pointed out that it is intuitionally evident that a
continuous surface, passing through a point (a, b) of the (=, y)-
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plane, will cut the plane in a continuous line through (a, b),
provided the surface inclines in the same general direction
near (a, b). This suggests the following theorem regarding im-
plicit functions, a theorem which may be proved analytically :

If f(z, y) is a continuous function of 2 and y, and a univari-
ant function of y near (a, b), where f vanishes, then there will
exist one and only one continuous function y = ¢() such that
¢(a) = b and f[x, $(x)] = 0 when @ is near a.

The hypothesis does not require that 0f/dy == 0, nor even
that this derivative should exist. The theorem can be gen-
eralized.

3. After Poisson had applied Lagrange’s method of varia-
tion of constants to the problem in question, it was Richelot
who, in 1850, obtained the same final differential equations of
perturbed motion by applying to it the Hamilton-Jacobi method.
The difficult task of finding a complete solution of Jacobi’s
partial differential equation necessitated very laborious trans-
formations. By the introduction of a certain spherical triangle
Radau brought about a simplification of the method. In Pro-
fessor Laves’s paper the attempt is made to accentuate the
geometric aspects of the problem by giving to the integral
under investigation a dynamical interpretation which seems to
have escaped the attention of those who have worked on the
problem,

4. Fricke has defined arithmetically an extensive class of
discontinuous groups of linear fractional substitutions of the
form

§=;},—m (a6 — By =1)
as the reproducing groups of ternary quadratic forms. Professor
Young’s paper aims at a generalization of Fricke’s procedure.
The conic represented by the ternary quadratic form is replaced
by a normal curve C, of order n in a space S, of n dimensions.
This curve is transformed into itself by a group of co?® collinea-
tions in S, each collineation subjecting the points of C,, which
depend rationally on a parameter ¢, to a substitution of the form
¢ = (af+ B)/(v§ + 8). If the coefficients in the collineations
are restricted to be integers with determinant unity, the collinea-
tion groups on the 2, the point coérdinates in S , and the holoed-
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rically isomorphic group on the parameter & will be discontinuous.
Thus every C, defines a discontinuous {-group.

Professor Young first shows that the {-groups defined as above
by two normal C’s that can be transformed into each other by
a rational collineation (3. e., one with rational coefficients) are
commensurable, 4. e., they have a subgroup of finite index in
common ; for this reason it is natural to confine oneself to the
groups defined by C s obtained from a canonical form by irra-
tional collineations. The author then restricts himself to the
case n = 4, and in particular to C,’s obtained from the canonical
form: z, = &, 2z, = &, 2,= {% 2, = §, 2z, = 1 by transformations
of the form:

2 =1/ pz + Vg, 2, = V'mz, + V'nz, zy=1rz,
2, = Vimz, — Vinz, 2 =1pry —Vqz,

where p, q, m, n, r are positive integers. No essential restric-
tion is involved in supposing that none of these integers con-
tains a square factor and that p is prime to each of the remain-
ing four. It is then found that the {-group [p, ¢, m, n, 7]
will exist (i. e., consist of more than the identical substitution)
only if » = p, and further that this group is essentially the
same as the reproducing group’ of the ternary quadratic form
P22 — Q22 — R22, where P is the highest common factor of q
and m, @ the highest common factor of m and n, and R the high-
est common factor of ¢ and n.

5. Denoting (1) by R a range of values of arguments or in-
dices s, t; (2) by F a field of ordinary complex numbers ; (3)
by T',, a class or category of single-valued functions f; of s over
R, with functional values belonging to F'; (4) by T',,, a category
of single-valued functions K, of (s, f) over (R, R), with func-

tional values belonging to F; (5) by/t\an operation appli-
cable to functions of T', and serving to eliminate ¢ from such
functions, — Professor Moore studies postulates involving the
symbols (R, F, T, T',, ~~) in such a way as to yield a theory
of the linear equation of the second kind,

= >
g, =J1,+ Kgf,
holding as s ranges over R, a theory which suitably specialized

becomes a theory of the system of linear integral equations of
the second kind,






