THE APRIL MEETING IN CHICAGO

The five hundred twenty-third meeting of the American Mathe-
matical Society was held at the University of Chicago on Thursday,
Friday and Saturday, April 12, 13 and 14. There were a total of 360
registrations, including 317 members of the Society.

By decision of the Council of the Society, there was a Symposium
on Calculus of variations and its applications. The Symposium was
supported by contract with the cosponsoring organization, the Office
of Ordnance Research. Sessions of the Symposium were held on
Thursday and Friday morning and on Thursday afternoon.

In the first session on Thursday morning, Professor Eric Reissner
of the Massachusetts Institute of Technology spoke on Variational
methods in linear theory of elasticity; Professor D. C. Drucker of Brown
University on Variational principles in the mathematical theory of
plasticity; and Professor J. B. Keller, New York University, on Varia-
tional methods in wave propagation. The Chairman of the session was
Professor L. M. Graves of the University of Chicago.

The Chairman for the session on Thursday at 2:00 p.M. was Pro-
fessor C. A. Truesdell of Indiana University. The three addresses were
entitled Upper and lower bounds for eigenvalues, Stationary principles
for forced vibrations in elasticity and electromagnetism, and Applica-
tions of variational methods in the theory of conformal mapping. The
speakers were, respectively, Professor J. B. Diaz, University of Mary-
land; Professor J. L. Synge, Dublin Institute for Advanced Studies;
and Professor M. M. Schiffer, Stanford University.

At the session on Friday at 9:30 A.M., Dr. R. E. Bellman of the
RAND Corporation, Professor Subrahmanyan Chandrasekhar, Uni-
versity of Chicago, and Professor E. H. Rothe of the University of
Michigan were the speakers. The topics were, respectively, Dynamic
programming and its application to variational problems in mathe-
matical economics, Variational principles in stability problems in hydro-
dynamics and hydromagnetics, and Some applications of functional
analysis to the calculus of variations. The Chairman of the session was
Professor J. J. Gergen of Duke University.

By invitation of the Committee to Select Hour Speakers for West-
ern Sectional Meetings, Professor R. C. Buck of the University of
Wisconsin addressed the Society on the topic Linear transformations
on function spaces. Professor Buck’s lecture was given on Friday after-
noon with Professor T. H. Hildebrand presiding.
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Sessions for the presentation of contributed papers were held on
Friday afternoon, Saturday morning and afternoon. Presiding officers
were Professors M. L. Curtis, M. R. Hestenes, D. H. Brunk, M. F.
Smiley, and Drs. F. P. Peterson and E. H. Brown, ]Jr.

The Society takes this opportunity to thank the ladies of the De-
partment of Mathematics for entertaining at tea on Thursday and
Friday afternoons.

Abstracts of the papers presented follow. The number of a paper
presented by title is followed by “#”. In the case of joint authorship,
the name of the person presenting the paper is followed by (p).

ALGEBRA AND THEORY OF NUMBERS
396. A. A. Albert: On partially stable algebras.

Consider a commutative simple power-associative algebra 4 of degree two over an
algebraically closed field F of characteristic p>5. Then 4 =C+L where C=4,(1)
+A4.(0) and L=A4,(1/2), where # is a nontrivial idempotent of 4. We call 4 partially
stable if there is an idempotent # such that CLC L. In this paper we shall determine
the structure of all such algebras. We shall show that C=B+B(u —v) where B is either
a simple algebra of degree one or is associative. It is not known whether or not there
exist simple algebras of degree one which are not one-dimensional but, if they do exist,
they will yield algebras A =B+4Bz+Bw where (bw)(cw)=bc, b(cw)=(bc)w,
(Bz)(Bw) =0 for every b and ¢ of B where B-B3 is the direct product of B and the
associative algebra F[z]. When B is associative we have (Bz)L =0 and the multiplica-
tive formulas for the algebra A4 are essentially those of an earlier paper (Trans. Amer.
Math. Soc. vol. 74 (1953) pp. 336-343). (Received February 10, 1956.)

397t. R. M. Baer: Closure operators on partially ordered sets.

A closure operator ¢ is an idempotent order-homomorphism which carries a
partially ordered set X into itself and which satisfies x S¢(x), all *&X. A nonempty
set Fin X is called a partial ordinal in X if (x)(\F is a nonempty set having a first
element, for every dual principal ideal (x) in X. The set Cx of all ¢ on X is partially
ordered in a natural way. Then (*) 4 nonempty subset F of X is the fixed-point set of
some closure operator ¢ on X if and only if F is a partial ordinal in X. Using (*), the
relation between lattice properties of X and lattice properties of Cx is studied and
certain results of Ward [Ann. of Math. vol. 43 (1942) pp. 191-196] and Dwinger
[Neder. Akad. Wetensch. vol. A58 (1955) pp. 36-40] are generalized. Further, it is
shown that if X satisfies the finite chain condition, then Cx is a lattice. (Received April
13, 1956.)

398. S. K. Berberian: Reduction of the projection geometry of a finite
AW*-algebra.

Let A be a finite A W*-algebra. The continuous geometry of projections of 4 can
be reduced into a complete system of irreducible continuous geometries in the follow-
ing way. Take any maximal ideal M, and let I be the ideal generated (algebraically)
by the projections of M. Then the projections of 4/I form an irreducible continuous
geometry. If Cis the regular ring attached to 4, and J is the ideal of C generated by
the projections of M, then C/J is the regular ring attached to 4/I. (Received Feb-
ruary 6, 1956.)
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399. Richard Block: New simple Lie algebras of order p»—2.

Let F be a field of characteristic p and G an #-dimensional vector space (#>1) over
the prime field which is a direct sum of subspaces Gy, * - * , Gm, wWith m=m(G)>1 in
case p=2 and Go=0. Let §; be a nonzero element of G; for =1, - - -, m. Let f; be a
nondegenerate skew-symmetric bilinear function on (G, G:) to F such that for :>0
there are linear functions g;, ki, on G: to F with g:(8;) =0 and fi(a, v:) =g (i) ki(vs)
—gi(vi)hi(e:), and in case G=Gy, with () the kernel of g. Let L(G, 3, f) be the
algebra with basis {v(a)!aEG, a#0, —8— - —8,,,} and multiplication v(a)v(y)
= Z:‘_o filas, vi)v(a+v—38:), v(0) =0. Then L is a simple Lie algebra of dimension
p"—2 (in case G=G,, of dimension p*—1), not of type A unless p =3 and # =2, These
algebras generalize the algebras L;, Lo, and V,, of Albert and Frank [Rend. Sem.
Mat. Torino vol. 14 (1954-1955) pp. 117-139]. A nondegenerate invariant form is
determined by setting t{v(a), v('y)} =1 if aty=—8— -+ —8n, =0 otherwise.
L(G, 3§, f) is restricted if and only if Go=0 and G; is 2-dimensional for 7>0. The
derivations are determined and show that L(G, 3, f), L(G’, &, f’) are isomorphic only
if m(G) =m(G’). Examples are given showing that an algebra may have Cartan sub-
algebras of distinct dimensions. (Received February 27, 1956.)

400. S. J. Bryant and J. L. Zemmer (p): A theorem on topological
ring extensions.

A ring is called a semi-topological ring if its additive group is a topological group.
A subring of a semi-topological ring is called a topological subring if it is a closed sub-
set and its multiplication is continuous in the induced topology. The following
theorem and several corollaries are proved: If a compact semi-topological ring 4 con-
tains an open semi-simple topological subring then 4 isa topological ring. (Received
February 17, 1956.)

401¢. John DeCicco: Quadratic extensions of a field.

A quadratic extension of a field R is a commutative ring T with unit. This ring T"
admits an involutorial automorphism for which the self-conjugate elements form a
field isomorphic to R. Characterizations within isomorphisms are obtained for such
rings T'. As applications, the systems of complex, dual complex, and hyperbolic com-
plex numbers are characterized. Similarly quadratic extensions of modular number
systems and other known fields are studied. (Received February 9, 1956.)

402. D. E. Edmondson: Modular lattices.

This is an algebraic study of the arithmetical properties of modular lattices and its
application to the study of the congruence relations on a modular lattice. The prin-
cipal tool is a fundamental characterization of the reducible and irreducible ideals
of the lattice. This property characterizes modularity and is used to show that any
congruence relation on a modular lattice can be generated by a collection of irreducible
ideals. Finally it is shown that the congruence relations on the lattice of ideals of a
modular lattice can be a Boolean algebra if and only if the lattice is finite dimensional.
(Received March 1, 1956.)

403. C. C. Faith: Extensions of normal bases and completely basic
fields.

Let K/F be normal. & K is basic in K/F, if u generates a normal basis for K/F.
The existence of a normal basis of K/F which is the extension of a normal basis of
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K/M, for any inter-field M, is settled by the construction of #& K which is basic in
K over every inter-field, if F is infinite. Any such u is a completely basic element of
K /F. The class € of all completely basic extensions, i.e., all normal extensions for which
every basic # is completely basic, is shown to properly include the Kummer exten-
sions. Let 8./ be cyclic of deg ¢, p a prime with g=g(F, p) =1, where g is the largest
integer for which x#°—1 factors linearly in § (if no such g exists, set g= »). Result:
If g(§, p) =e—1, then 8,/FEEC. Otherwise, 8./FE € if and only if g(8., p) =2(§, p).
Let P be the root field over § of x# ' —1 =0, contained in a field D 8.. If p is odd with
e—1>g(F, p) =1, then B./FEC if and only if B, AP=F. Other results: if 3/F is
cyclic of deg # with generating automorphism S, then «& 8 is basic in 8/§ if and only
if z:':ol #8'x¥=0 has no root { obeying {*=1; Kummer fields K/F have a basis {0;}
such that u= Z;‘_l a;0;, ;< F, is basic in K/F, and hence completely basic, if and
only if each a;50; if N/FEG, and if N=N.X - - - XN; over F, then each N;/FEG.
(Received February 29, 1956.)

404. L. E. Fuller: Congruence of matrices over a principal ideal ring
modulo pF.

In a previous paper (4 canonical set for matrices over a principal ideal ring modulo
m, Canadian Journal of Mathematics vol. 7 (1955) pp. 54-59) a definition of the de-
gree of an element in the system was made. By a slight modification of the concept of
degree, the Hermite form for a field under row equivalence becomes a special case of
that paper. A diagonal form under general equivalence is also shown to include that
for the field. Congruent equivalence is considered for both symmetric and skew sym-
metric matrices. The diagonal forms obtained are similar to those for the case of a
field. The major difference is the appearance of the prime of the modulus to various
powers. By making a generalized definition of quadratic residue, a further simplifica-
tion in the symmetric case becomes possible for some systems. The diagonal elements
can be reduced to the form =*p* where t<k. Again the form for a real symmetric
matrix is shown to be a special case. (Received February 21, 1956.)

405. Franklin Haimo: Normal automorphisms of a class of holo-
morphs.

The group of normal automorphisms of a group G is the centralizer of the group
of inner automorphisms in the group of automorphisms of G. Consider the relative
holomorph of G over a group B of automorphisms of G where B includes the group of
inner automorphisms and is included in the centralizer of the group of normal auto-
morphisms. It is shown that the group of normal automorphisms of this holomorph
is isomorphic to a splitting extension of the (additive) group of homomorphisms of
B into the group F of fixed points of G under the mappings from B by the group of
automorphisms of G, the members of which induce the identity on G/F. (Received
February 28, 1956.)

406. D. R. Hughes: Regular collineation groups.

A M\-plane 7 with parameters v, k, N (i.e., a (v, k, \) configuration, or a symmetric
balanced incomplete block design) is termed regular of degree m if = possesses a col-
lineation group G of order m, no non-identity element of which fixes any point or line
of =. Then t=v/m is an integer. If = is a A-plane with parameters v, k, \, regular of
degree m, then there is a square matrix 4 of order #, consisting entirely of non-negative






