THE NOVEMBER MEETING IN EVANSTON

The five hundred twenty-ninth meeting of the American Mathe-
matical Society was held at Northwestern University, Evanston,
Illinois, on Friday, November 23, 1956. Sessions began at 10:30 a.m.
and the meeting concluded with a tea at which the ladies of the De-
partment of Mathematics entertained the Society and its guests.
There were a total of 155 registrations. Among these there were 138
members of the Society.

The Committee to Select Hour Speakers for Western Sectional
Meetings had invited Professor George Piranian of the University
of Michigan to address the Society. Professor Piranian spoke on
The boundary of a simple connected domain at 2:00 p.m. in Lecture
Room 2 of the Northwestern Technological Institute Building. Pro-
fessor Piranian’s lecture was unquestionably the high point of the
proceedings and was pleasant as well as instructive. Professor L. C.
Young presided at the lecture.

There were four sections for the presentation of contributive pa-
pers. Presiding officers were Professors Gaffney, Boothby, Gillman,
and Auslander.

ALGEBRA AND THEORY OF NUMBERS

88. Philip Dwinger: Complete reducibility in complete modular lat-
tices with an application to universal algebras.

An element ¢ of a complete modular lattice L is called characteristic with respect
to an automorphism vy of L if ¢¥=<a. L is characteristically irreducible with respect
to some subgroup G’ [L] of the group G[L] of automorphisms of L, if L has no element
#0 and #1, which is characteristic with respect to all the automorphisms belonging
to G’[L]. An element a €L is completely reducible if it is a finite sum of minimal
elements of L. Theorem I. If L has finite length and L is characteristically irreducible
with respect to some subgroup G’[L] of G[L], then every element of L is completely
reducible and L is complemented. If U is a universal algebra and G[%] denotes the
group of automorphisms of ¥, C[¥] the lattice of congruence relations of % and
G[C[¥]] the group of automorphisms of C[%], then G[¥] is homomorphic to a cer-
tain subgroup G’[C[%]] of G[C[U]]. A is called characteristically simple if C[%] is
characteristically irreducible with respect to G’[C[%]]. If % has a selected one-element
subalgebra 1, then for every congruence relation 8 & C[%], S(6) stands for the set of
of all elements x & ¥ for which x=1 (mod 6). Theorem II. If U is an algebra all of
whose congruence relations are permutable and with a selected one-element subalge-
bra 1 and if ¥ is characteristically simple and C[¥] has finite length, then for every
congruence relation § & C[%], S(8) is the finite union of simple isomorphic subalgebras
S0y, S@), + + -, S@x), every 6; € C[U],4=1,2, - - -, n. If A is a group, then Theo-
rem II yields a well known theorem on direct decompositions in groups. (Zassenhaus,
Theory of groups, 1949). (Received September 29, 1956.)
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89. Casper Goffman: A lattice homomorphism of a lattice ordered
group.

Let G be a lattice ordered group and L the set of positive elements of G. For every
x &L, let D(x) be the set of all y& L for which x/M\y=0. Let a be defined by a(x)
=a(y) if and only if D(x) =D(y) and let a(x) Za(y) if D(x) CD(y). Jaffard has shown
(Journal de Math., 1953) that « satisfies the conditions (a) a(x) =a(0) implies x=0,
(b) a(x\Jy) =a(x) Ja(y), a(xMy) =alx)Ma(y), and (c) a(x+y) =a(x'Jy) so that,
in particular, « is a lattice homomorphism. It is shown here that « also satisfies
(d) if x=sup [x;|s 1] then sup [a(x:)|i E1] exists and a(x) =sup [a(x:)|iE1L]. The
main result is that if G is archimedean then « is the only lattice homomorphism of L
which has properties (a), (b), (c), and (d). An example is given of a nonarchimedean
group for which this is false. Examples are given showing the independence of (c)
and (d) with each other and with (a) and (b) for lattice homomorphisms. Pierce (Ann.
of Math. (1954)) has shown that « is a lattice homomorphism for any distributive
lattice with smallest element. A nondistributive lattice is given for which « is not a
lattice homomorphism. (Received September 20, 1956.)

90¢. H. Schwartz and H. T. Muhly: Oz a class of cubic diophantine
equations.

The diophantine equation x2+y2-+22 —axyz =b, has received some attention in the
literature where it has unfortunately been the subject of some erroneous statements.
In this note these errors are corrected and properties of this equation are investigated.
For example, certain solutions from which all others can be derived in a natural way
are singled out and termed fundamental. It is shown that except when a=1, b=4 or
when a=2, b=1, at most a finite number of fundamental solutions can exist, while
infinitely many fundamental solutions do exist in these two cases. When ¢ =1, b=2
there are only a finite number of integer solutions, but otherwise when b is not a per-
fect square the existence of one solution implies the existence of infinitely many.
(Received July 12, 1956.)

91t. W. R. Scott: On the multiplicative group of a division ring.

Let K be a noncommutative division ring, and let K* be its multiplicative group.
Let Z* be the center of K*. Then Hua (On the multiplicative group of a sfield, Acad.
Sinica Science Record vol. 3 (1950) pp. 1-6) has shown that (i) K*/Z* has center 1,
and (ii) K*/Z* is not solvable. In the present paper, it is shown that K*/Z* has no
normal Abelian subgroups. This result contains both (i) and (ii). The following
generalization is proved. Let G and H be subinvariant subgroups of K*, x ©G, y & H,
and suppose that 1 [x, y] =& Z*. Then one of G and H is not nilpotent. (Received
October 1, 1956.)

92. W. R. Scott: Solvable factorizable groups.

Let H and K be subgroups of a finite group G, and suppose G =HK. During recent
years, a number of theorems of the following type have been proved: if H and K
satisfy certain conditions, then G is solvable. In this paper several additiona! theorems
of this kind are given. It is shown that G is solvable under any of the following condi-
tions: (i) H nilpotent, K Hamiltonian, (ii) H nilpotent of odd order, K contains a
subgroup L of index 2 such that all subgroups of L are normal in K, (iii) H cyclic, K
contains a subgroup L of index 2 or 3 such that all subgroups of L are normal in K,
or (iv) H dihedral or dicyclic, K dihedral or dicyclic. (Received October 1, 1956.)
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93t. W. R. Scott: Half-homomorphisms of groups.

Let G and G’ be groups, and let there be given a mapping ¢—a’ from G into G’.
Call the mapping a kalf-homomorphism if, for all a and b in G, either (ab)’=a'd’ or
(ab)’ =b’a’. The following theorem is proved: every half-homomorphism is either a
homomorphism or an anti-homomorphism. (Received October 1, 1956.)

94. M. F. Smiley: Jordan homomorphisms onto prime rings.

A brief proof is given of the following slight generalization of a theorem of I. N.
Herstein (Trans. Amer. Math. Soc. vol. 81 (1956) pp. 331-341). 4 Jordan homo-
morphism (N. Jacobson and C. E. Rickart, Trans. Amer. Math. Soc. vol. 69 (1950)
pp. 479-502) onto a prime ring (N. H. McCoy, Amer. J. Math. vol. 71 (1949), pp. 823-
833) is a homomorphism or an anti-homomorphism. The proof rests on extensions of
Herstein’s identities and the following simple lemma. If P is a prime ring in which the
square of every commutator is zero, then P is commutative. (Received October 2, 1956.)

95. M. L. Tomber: Lie algebras of types A, B, C, D, and F.

Let & be an arbitrary field of characteristic 0 with algebraic closure Q. Lie algebras
L over & of types 4, B, C, D, and F with the exception of D, are known to be deriva-
tion algebras D(S) of central simple Jordan algebras & over ®. A direct proof of this
result is given. It is first shown that any automorphism of & over @ has the form
D—SDS! for a unique automorphism S of & over ©. The methods of Jacobson
(Duke Math. J. vol. 5 (1939) pp. 775-783) are then used to prove the main theorem
and D($)=D(Se) if and only if Fi=Js. (Received October 4, 1956.)

ANALYSIS

96. C. L. Dolph: A saddle point characterization of the Schwinger
variational principles for exterior scattering problems.

Positive semi-definiteness of the imaginary parts of the free-space Green’s func-
tion for the exterior Dirichlet and Neumann problems is established. This property is
then applied to give global saddle point behavior of the reflection coefficient of the
Schwinger variational principles in a manner similar to that appearing in Dolph and
Ritt, Math. Zeit. vol. 65 (1956) pp. 309-326. A variant of the usual method of deriving
the integral relationships for these problems is also given which illustrates more clearly
the relationship between the use of single and double layer for these problems. (Re-
ceived October 4, 1956.)

97t. R. J. Evey and P. C. Hammer: Compositions of convex and
concave functions.

G. Szekeres recently gave necessary and sufficient conditions that an increasing
function with positive derivatives and continuous second derivative be representable
as a composition of two increasing functions one of which is concave the other convex.
In this paper we establish necessary and sufficient conditions for any increasing func-
tion is represented as the composition of a convex function and a concave function.
One result is that any continuous nondecreasing function is uniformly approximable
by a concave function of a convex function over its entire range, both factors in the
composition being piece-wise linear and properly increasing. (Received October 3,
1956.)
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98. W. H. Fleming: Nondegenerate surfaces of finite topological type.

This paper establishes the following: Theorem. Every nondegenerate Fréchet sur-
face in N-space (N=2) of the topological type of a compact 2-manifold, with or
without boundary, with finite Lebesgue area has a quasi-conformal representation.
For 2-cells and 2-spheres this is Morrey's theorem [Amer. J. Math. vols. 57, 58].
For higher topological types the domain of the quasi-conformal representation is a
normalized parallel slit domain, of the sort used by Courant [Dirichlet’s Principle,
1950] and Shiffman [Amer. J. Math. vol. 61 (1939] in connection with the Plateau
problem. A surface .S is nondegenerate if and only if its middle space is a 2-manifold
of the given topological type. (Received September 10, 1956.)

99. R. E. Fullerton: A geometric characterization of absolute bases in
a Banach space.

Let X be a Banach space. It is shown that if X has a countable basis there exists
in X a C-cone K where K is the closure of the convex set determined by a countable
set of extreme rays and where K has this further property that there exists X ©K
such that P, =K/ \(x—K) is compact and has its linear extension dense in the space.
A necessary and sufficient condition that X possess an absolute countable basis is
that there exist x &K such that P, has linear extension dense in the space and P,
is linearly homeomorphic to the fundamental cube of Hilbert. (Received October 5,
1956.)

100. M. P. Gaffney: The asymptotic distribution of the characteristic
values and characteristic forms of the Laplacian on a Riemannian mani-
fold.

Results and methods obtained by Minakshisundarum for functions are generalized
to differential forms. It is shown that the fundamental solution of the heat equation
(a double p form) exists and equals D7 wi(P)ws(Q)e*. The behaviour of this solution
is studied as ¢ approaches zero. The knowledge of this behaviour makes it possible to
obtain the asymptotic distributions from Tauberian theorems. (Received October 6,
1956.)

101. W. B. Jurkat: On the converse of Abel's limit theorem by complex
methods.

The paper contains a direct proof of the well-known statement that (i) f(z)
= a.g*=0(1)as 31, 0< I 1 —zI /(11— ] zl )=0(1) implies Y_a,=0, if the Tauberian
condition (ii) #a,=0(1) is satisfied. The method of proof consists of evaluating the
partial sums by a contour integral which can be estimated by proper choice and
subdivision of the path of integration. There are several extensions: In condition (i)
the variable s may be restricted to real values. The condition (ii) may be replaced by
Z; |kabl 2=(0(n). Instead of convergence it is possible to derive Cesaro summability
of certain negative orders. (Received November 19, 1956.)

102. G. K. Kalisch: On similarity and isometric equivalence of cer-
tain Volterra operators.

Unique canonical forms are established for Volterra operators Tz operating on
L,(0, 1) ={f} (1<p< =) where Txf=/.K(x, 5)f(y)dy with respect to similarity and






