
THE APRIL MEETING IN MONTEREY 

The five hundred twenty-fifth meeting of the American Mathe­
matical Society was held at the U. S. Naval Postgraduate School in 
Monterey, California, on Saturday, April 28, 1956. Attendance was 
approximately 140, including about 110 members of the Society. 

By invitation of the Committee to Select Hour Speakers for Far 
Western Sectional Meetings, Professor H. C. Wang delivered an 
address on Some aspects of transformation groups and homogeneous 
spaces. He was introduced by Professor Z. W. Birnbaum. Presiding 
at the sessions for contributed papers were Professors Paul Gara-
bedian, Ivan Niven, and Raphael Robinson. 

Following are the abstracts of papers presented at the meeting, 
those whose numbers are followed by ut" having been given by title. 

Where a paper has more than one author, the paper was presented 
by the author whose name is followed by "(p)". Mrs. Butler was in­
troduced by Professor Alfred Tarski, Mr. Hanf by Professor Bjarni 
Jonsson, and Professor Craig by Dr. R. L. Vaught. 

ALGEBRA AND THEORY OF NUMBERS 

552. Jean W. Butler: On operations infinite algebras. 
Consider a finite set A with n^2 elements. Let F^ be the set of all functions 

(ra-ary operations) on AXj_* • XA (m times) to A; FA be the union F^F^KJ • • • 
Ù / ^ Ù • • • . For XQFA, X denotes the smallest YQFA with the properties: I C Y; 
if / G Y and h is obtained from ƒ by identifying or transposing two arguments, or by 
substituting a function g £ YJor an argument, then hÇz Y. X is closed iff X ^XÇ^ FA] Y 
is a basis of X iff Y=*X and Z^X whenever ZQ. Y. FA has a finite basis (Post, 1921). 
Theorems: (I) For every closed X^FA there is a largest closed YQ.FA such that FP\7^ 
=X. (II) There exist p closed sets Mh • • • , MPÇ_FA (p finite, depending on n) such 
that every closed XÇ_FA is included in some Mi. (Ill) There is an integer p {depending 
on n) such that every basis of FA has ^p elements. (II) follows from (I), and (III) from 
(II). (I)—(III) generalize results of Post (Annals of Mathematics Studies, No. 5) for 
««=2. Tarski has noticed that a modification in the proofs of (II) and (III) leads to 
more general results (IT) and (III') differing from (II) and (III) only in that FA is 
replaced by any closed set Z with a finite basis. (Received April 25, 1956.) 

553/. Anne C. Davis: On simply ordered relations with nontrivial 
automorphism groups. 

Let S be a simply ordered relation, let G{S) be the group of automorphisms of 5 
and let a be the order type of 5. Theorem 1. G(S) consists of more than one element if 
and only if a is representable in the form (1) a=/3-f y («*+») «H, where 75^0. 
Lemma 2. Suppose that/ , g£G(S) and x belongs to the field of S. Let 0 be the type 
of the subrelation of S whose field consists of all elements h(x)f where h belongs to 
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the subgroup of G(S) generated by ƒ and g Then either (i) j3 = (co*-|-co)m'ijn, with m 
a non-negative integer and nÇz {0, l } , or (ii) there exists a sequence 5o • • • 5» • • • 
such that, for each n, jS=*(co*-f-«)*-5w. (Lemma 2 is due in part to a suggestion of 
Tarski.) Theorem 3. If 5 ' is a scattered relation of type a', then G(S') is non-Abelian 
if and only if a! is representable in the form tt'=/3'-|-a • (a>*-fw) +5' , with a satisfying 
(1). Theorem 1 answers Problem (a) of Bull. Amer. Math. Soc. Research Problem 
60-3-10, proposed by Goffman. Theorem 3 gives a partial answer to Problem (b) 
mentioned therein, but in the general case that problem remains open. (Received 
March 6 1956.) 

554. William Hanf: Representations of lattices by subalgebras. Pre­
liminary report. 

Following Birkhoff and Frink [Trans. Amer. Math. Soc. vol. 64 (1948) pp. 29-
316] we call an element a of a complete lattice L inaccessible if aÇzK whenever K is a 
directed set such that 53&E* y ~a* G*ven an algebra A with countably many operations 
of finite rank, the lattice L of all subalgebras of A has the following properties: (i) L 
is complete, (ii) every element of L is a sum oj inaccessible elements, (iit) tf^Ci/E* y 
« ]CWE.K: xyfor any directed set K and (iv) the set of all inaccessible elements less than a 
given inaccessible element is countable. Conversely, every lattice L which satisfies (i)-(iv) 
is isomorphic to the lattice of all subalgebras of an algebra A with countably many opera­
tions of finite rank—in fact, A can be taken to be a commutative loop. This supplements 
the result of Birkhoff and Frink [ibid. Theorem 2] that conditions (i)-(iii) are 
necessary and sufficient for a lattice to be isomorphic to the lattice of all subalgebras 
of an algebra with arbitrarily many operations of finite rank. The problem was sug­
gested by B. Jónsson. (Received March 5, 1956.) 

555. Arno Jaeger: Multidifferentiations of finite dimension in com­
mutative rings of nonzero characteristic. Preliminary report. 

The newly developed theory of differentiations of commutative rings of square-
free nonzero characteristic, having an identity and inverses to all nonzerodivisors, 
is generalized to multidifferentiations of finite dimension (cf. J. Reine Angew. Math, 
vol. 190 (1952) pp. 1-21). The concept of regularity plays the central role. Regular 
multidifferentiations can be approximated by systems of partial differentiations. The 
classes of chain-rule-dependent multidifferentiations are investigated. An addition is 
defined for commuting multidifferentiations of equal dimension, and all multidiffer­
entiations of a class are exhibited. If there do not exist regular multidifferentiations 
of arbitrarily high dimension in a ring then each differentiation is shown to be de­
pendent on any regular multidifferentiation of maximal dimension. (Received March 
5, 1956.) 

556/. S. A. Jennings and Rimhak Ree. Derivations of the group 
algebras of a class of p-groups. 

Let G be a p-group of class 2 with Ap**l for all AÇzG, let Z be the center and C 
be the derived group of G. If T~T(G) is the group algebra of G over a field $ of char­
acteristic p, we may consider the Lie algebra L of all derivations of T over <ï>. We prove 
that L contains a solvable ideal 5 such that L/S &J, where J is the simple Lie Algebra 
of derivations of T(Z/C). In particular, if Z = Ct then L is solvable. (Received January 
30, 1956.) 
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557. Bjarni Jónsson. Universal relational systems. 
Consider systems 51 = ^4, Ro, • • • , Rn) with RiÇlA*™, n and p(i) being finite. 

The set-operations are applied termwise to such systems, !( denotes the cardinal of A, 
and 58<5Ï means that 58 is a subsystem of H, i.e., that 58s» (B, So, • • • , Sn) where 
BÇZA and 5 < » ^ r \ B ^ . Given a class K of systems, a system 5KE1C with 5( =N« is 
said to be (K«, K) universal if every 58GüC with § « Na is isomorphic to a subsystem 
of $1. Consider the following conditions on K: 1. There exist 51, 58£lC which are not 
isomorphic. II. If 51 a 5 8 £ # then 5l£/C. III. For any H, %GK there exists S&K 
which contains subsystems isomorphic to 51 and 58. IV. If 51, 58, StHSSGK, 5lP\58<5l 
and 5ïPi$3<58, then there exist <&£K with SK(& and 58 <g. V. The union of any 
simply ordered subset of JFC is in K. VI7. If 5K58G-K" and H<N.y, then there exists 
(SGK" with 5ï<S<58 and I <N7. Results: If I-V and VI0 hold, then there exists an 
(No, K) universal system. Under the assumption of the Generalized Continuum 
Hypothesis, if I-V and VIi hold, then there exists an (K«, K) universal system for 
every a > 0 . I-V and VIi hold for the classes of all groups, groupoids, partially ordered 
systems, and lattices, but IV fails for semigroups and for distributive lattices. (Re­
ceived March 5, 1956.) 

558/. J. A. Kalman: Absorption laws relating two binary associative 
operations. 

Let (i • • • j) be the family of all algebraic systems with binary associative opera­
tions A and V related by the absorption laws (* ) , • • • , 0'), where (1) xA(x\/y) —x, 
(2) *V(yA*) -*, (3) (yVx) Ax**x, (4) (*Ay)V*-«, (5) x\/(xAy) -*, (6) xA(yVx) 
~x, (7) (yAx) \/x~x, (8) (x\/y) Ax~x. Call two such families similar if the systems 
of one may be obtained from those of the other by interchanging the operations 
and/or reversing one or both pairs of operands. Results. Every such family is similar 
to exactly one of (1), (12), (13), (15), (16), (17), (18), (123), (125), (126), (127), (128), 
(135), (136), (1234) = (12356), (1235), (1236) = (1267), (1237), (1256), (1258), (1268), 
(1357), (1368), (12357). In each case the laws indicated, together with the associative 
laws, are independent postulates for the corresponding family. The family of lattices 
is (1234) =(12356) (cf. Bull. Amer. Math. Soc. Abstract 61-4-537, I). Jordan's postu­
lates (Arch. Math. vol. 2 (1949) pp. 56-59) for the family (3456) are not independent, 
since (3456) = (345) =(356). (Research supported in part by the University of New 
Zealand Research Fund.) (Received March 5, 1956.) 

559t. Marvin Marcus: Singular values of a product of matrices. 
Let (a) be a fe-tuple of numbers and Er(a) be the rth elementary symmetric func­

tion of the (a). Let A, B, AB be «-square complex matrices with singular values 
at^«i+i, w,;̂ a>t+i, X»~Xt+i respectively. Results: (i) For l ^ r ^ & ^ w , Er(xj, • • • , X̂ ) 
^ I I / . i « j£r(« ï , • • • , Oil)\ E'(K> ' ' " » X n-*+l )= II/- .1 « |L / + l f ir(«*, ' ' ' , «Lfe+ l) . 
(ii) Let X — AB, <r~0, ôi£0, <r-f-à = l. Let X?, X*^X*+1 be the eigenvalues of the convex 
sum *X*X + 5XX*. Then for l<>r£k£nt JBr(X*, • • • , X*_fc+l) £ ( I I ^ «Cm^i -m) 
•£?(«*, • • • , w*_A+1)EJ(a ,̂ • • • , <*n-.k4i)- These results extend a recent theorem of 
A. Horn (On the singular values of a product of completely continuous operators, Proc. 
Nat. Acad. Sci. U.S.A. vol. 36 (1950) p. 374). (Received February 20, 1956.) 

560. Marvin Marcus: An extension of the results of K. Fan and 
H. Weyl concerning singular values. 

We use the notation of the above abstract (singular values of a product of ma-
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trices). Theorem. Let A be an arbitrary complex n-square matrix with eigenvalues 
Xi, |x»-| ^|x»+i|. Let <r, ô^O, <r+Ô = l and denote the eigenvalues of the convex sum 
*A*A+ôAA* by a*, <**^a*+1. If l^r^k^n and s ^ l then Er(a\', •• • , e£) 
^Er(|Xi|2», • • • , |x*|2«). H. Weyl obtained this result for 0=0, Jfe«», s>0. {In­
equalities between the two hinds of eigenvalues of a linear transformation, Proc. Nat. 
Acad. Sci. U.S.A. vol. 35 (1949) p. 408). K. Fan obtained this result for r=fc. (On 
a theorem of Weyl concerning the eigenvalues of linear transformations II, Proc. Nat. 
Acad. Sci. U.S.A. vol. 36 (1950) p. 31). (Received February 20, 1956.) 

561. G. C. Preston: Rings of continuous p-adic valued functions. 
Preliminary Report. 

Let Qp represent the field of p-adic numbers, X a compact Hausdorff space, and 
C(X, Qp) the ring of continuous functions from X to Qp. If fÇzC(X, Qp), \f\ 
«=maxa;^x | f(x) | is a norm on C(X, Qp) which takes on the values pn only. Under this 
definition, C(X, Qp) is complete and is a topological Qp-module (the mapping qXf 
onto qf is a bilinear, continuous mapping of QPXC(J\T, Qp) onto C(X, Qp)). If there are 
sufficiently many continuous mappings of X into Qp, (x^y implies there exists ƒ such 
that f(x) 7ef(y)) then all maximal ideals of C(X, Qp) are "fixed" that is, a maximal 
ideal is of the form {ƒ:ƒ(#) =0} for some xÇzX. If X is completely regular with re­
spect to Qp, X s#TC where 3ÎZ is the space of all maximal ideals of C(X, Qp) with the 
standard topology. (See Gelfand and Silov, Mat. Sbornik, vol. 9 (1941) pp. 25-39). 
For the most part, proofs carry over from the theory of normed rings. Two questions 
which arise in this connection are the following: (1) Which Çp-modules are represent-
able as such function rings? (2) Which compact Hausdorff spaces are completely 
regular with respect to QP? (Received February 27, 1956.) 

562. Herman Rubin and R. L. San Soucie (p): On the center of 
certain rings. 

Jacobson has proved (Trans. Amer. Math. Soc. vol. 57 (1945) pp. 228-245), 
using Schur's lemma and the concept of transformation center of a ring, that the 
center of a simple (not necessarily associative) ring R (i?2j^0) is either zero or a 
field. We offer a simple, short, direct proof of this result, using only elementary 
properties of a ring. Call a (not necessarily associative) ring R primitive in case R 
contains a maximal regular right ideal M containing no two sided ideals of R except 
the zero ideal. If R is associative, it is known that the center of R is a commutative 
integral domain. We give a very short proof of this fact in the general case, and be­
lieve the result to be new. Indeed, we prove more: a nonzero center element of R 
is not a zero divisor in R. Finally, we give a method for constructing an associative 
primitive ring whose center is an arbitrarily chosen commutative integral domain. 
(Received March 7, 1956.) 

563. J. H. Walter: A complete set of invariants f or representation 
modules of algebras. 

Let % be an algebra with an identity, which is of finite dimension over a field K. 
We assume that K is algebraically closed. Let F be a representation module for H and 
let F = F i 2 ^ 2 • • • 2 Vk~0 be its upper Loewy series. Associated with the fac­
tors Vt=Vi/Vi+1 are the vector spaces 5(-Hom (Fi, Vf ) pf H-homomorphisms of Fi 
into Vr where the Fi are the distinct irreducible representation modules of 2Ï. Let %-
Horn* (ft, Vr) denote the space dual to H-Hom (F,-, Vr). Then it is shown that equiv-


