
THE FEBRUARY MEETING IN NEW YORK 

The five hundredth meeting of the American Mathematical Society 
was held a t Hunter College in New York City on Saturday, Febru­
ary 27, 1954. The meeting was attended by about 180 persons, in­
cluding the following 161 members of the Society: 

C. R. Adams, Linda Allegri, R. L. Anderson, R. G. Archibald, Richard Arens, 
P. N. Armstrong, W. G. Bade, F. E. Baker, J. H. Barrett, L. K. Barrett, Anatole 
Beck, E. G. Begle, Lipman Bers, Armand Borel, Samuel Borofsky, S. G. Bourne, 
E. H. Boyle, J. W. Brace, A. D. Bradley, F. E. Browder, A. B. Brown, F. H. Brownell, 
C. W. Burrill, J. H. Bushey, Jewell H. Bushey, Sarvadaman Chowla, Alonzo Church, 
H.J. Cohen, L. W. Cohen, M. L. Constable, T. F. Cope, A. H. Copeland, Sr., A. H. Cope-
land, Jr., J. B. Crabtree, J. H. Curtiss, J. M. Danskin, M. D. Darkow, M. D. Davis, 
R. B. Davis, A. H. Diamond, V. J. Doberly, Jesse Douglas, Nelson Dunford, Aryeh 
Dvoretzky, H. A. Dye, B. E. Dyer, Jacob Feldman, William Forman, R. M. Foster, 
Joel Franklin, M. P. Gaffney, G. N. Garrison, H. A. Giddings, Wallace Givens, 
Sidney Glusman, S. I. Goldberg, Lawrence Goldman, A. J. Goldstein, Laura Guggen-
buhl, Felix Haas, G. A. Hedlund, M. H. Heins, Sigurdur Helgason, Alex Heller, 
Robert Hermann, Abraham Hillman, S. P. Hoffman, Jr., Banesh Hoffmann, C. C. 
Hsiung, Witold Hurewicz, R. V. Kadison, Shizuo Kakutani, Aida Kalish, M. E. Kel-
lar, L. S. Kennison, J. F. Kiefer, H. S. Kieval, M. S. Klamkin, E. R. Kolchin, Horace 
Komm, A. G. Kostenbauder, Saul Kravetz, J. B. Kruskal, M. D. Kruskal, M. K. 
Landers, R. K. Lashof, Marie Lesnick, M. E. Levenson, Eugene Lukacs, Brockway 
McMillan, L. A. MacColl, H. M. MacNeille, A. J. Maria, M. H. Maria, L. F. Meyers, 
K. S. Miller, August Newlander, Jr., Albert Nijenhuis, M. A. Oliver, A. F. O'Neill, 
Steven Orey, E. E. Osborne, L. J. Paige, T. K. Pan, L. E. Payne, E. J. Pellicciaro, 
Anna Pell-Wheeler, F. P. Peterson, R. P. Peterson, Jr., Hans Rademacher, G. N. 
Raney, M. S. Rees, B. L. Reinhart, Helene Reschovsky, H. G. Rice, Moses Richard­
son, Herbert Robbins, M. S. Robertson, Louis Robinson, Robin Robinson, Selby 
Robinson, P. C. Rosenbloom, A. S. Rosenthal, J. E. Rosenthal, H. D. Ruderman, 
J. P. Russell, C. W. Saalfrank, H. E. Salzer, Hans Samelson, Arthur Sard, R. D. 
Schafer, Samuel Schecter, E. V. Schenkman, Seymour Schuster, Abraham Schwartz, 
Sol Schwartzman, I. E. Segal, G. B. Seligman, I. M. Sheffer, J. L. Snell, J. J. Sopka, 
J. J. Stoker, R. L. Taylor, P. M. Treuenfels, A. W. Tucker, Annita Tuller, D. H. 
Wagner, H. F. Weinberger, Alexander Weinstein, Morris Weisfeld, Louis Weisner, 
Bernard Weitzer, M. E. White, A. L. Whiteman, Albert Wilansky, Jacob Wolfowitz, 
Arthur Wouk, Hidehiko Yamabe, Karl Zeiler, J. A. Zilber, Leo Zippin. 

Dr. Armand Borel of the Institute for Advanced Study delivered 
an address entitled Topology of Lie groups and characteristic classes 
at a general session presided over by Professor Witold Hurewicz, by 
invitation of the Committee to Select Hour Speakers for Eastern 
Sectional Meetings. Sessions for contributed papers were held in the 
morning, presided over by Professor A. B. Brown, and in the after­
noon, presided over by Professor Sarvadaman Chowla. 

Abstracts of the papers presented follow. Those having the letter 
"/" after their numbers were read by title. Where a paper has more 
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than one author, that author whose name is followed by "(p)" pre­
sented it. Mr. Norman Shapiro was introduced by Professor Alonzo 
Church and Dr. J. H. Williamson by Dr. I.T.A.C. Adamson. 

ALGEBRA AND THEORY OF NUMBERS 

336/. H. W. Becker: Eight-parameter conjugates of rational cuboids. 

Generalize O'Riordan's forms, Dickson's History II, p. 504, to ac±bd—E±, 
adTbc=*F±, eg±fh=G±, eh+fg~H±. Let x2+y2 = u2, y2+z2 = v2, x2+z2~w2. Then 
v, z = (FH±EG).; u,x=(FG±EH)-;w = (FG-EH)+t y = (FH+EG)+. The resulting 
quadratics are g/A- [(e2-f2)(2F^--F^+)+ef(F>--E2)+±2Ag

/2]/[(fF--eE)2
+ 

-AefiEF)-], Ag = 2(EF)-.(ae+bf)(af-be){(cf+de)2-(ce-df)2}, and the same, 
under: a, b, c, d<r->g, h, e, ƒ or else e, ƒ, g, h; and a, b, g, h<->c, d, e,f. Thus a cuboid 
of the kind has 4 conjugates, under change of sign of the 4 discriminants, each in turn 
having 3 new conjs., etc. ad inf. Expressions satisfying A = D are deduced from the 
Euler3, Lenhart12, and Cunliffe9 cuboids (the former, Euler3 transforms of the Saun-
derson2 and Rignaux24c, ibid.): a, b; cf d; e, ƒ; g, h~2s(r-\-s)t — r2+2rs+s2; 2s(r—s), 
r2+2rs-s2; d, 2r(r+s); 2r(r-s), b\ and r+s, 2s; s(2r-s)(r+s), r3+3r2s-4rs2-2s3 ; 
r-s, 2r; r(r+2s)(r-s), 2r*-4r2s-3rs2+s*', and r, r-s; (r-s)(4r2-2rs+s2), 
rs(4tr-3s); (2r-s)(r2-s2), 2r*-5r2s+rs2+s3; e, s(3r2-3rs+s2), respectively. A dif­
ferent 4-p.pr. cuboid is typified by no. 7 of Kraitchik's table, Scripta Math. vol. 11 
(1945) p. 326: v, y~ ±F.H^+E^GT; w, X~FJG±TE-H±; u=-F+G-+E+H., 
z^F+H^+E+G-, Putce+df, cf-de = C, D, then Aa = 2gh(C2-D2)(gC-hD)(gD+hC) 
isomorphic with the 3-p.pr. A of the type, and Aa is the same under g, &<-»&, a. 
Aesss2abgh(c2+d2)2{(ah+bg)2 — (ag — bh)2}t and Ac is the same under a, b, c, d 
*-*g* h, e, ƒ. Such cuboids have 5 conjs., one via a 3-p.pr. Ac. (Received January 14, 
1954.) 

337/. H. W. Becker: Eight-parameter O'Riordan vectors. 

Dickson's History II, p. 502, Euler32, first solution of 4ŒJ, the sum of any 3GD = Q 
is covered by O'Riordan's forms, p. 504, only if they are extended to 8 parameters. 
Generalize Euler's forms to 2 parameters: c=a, d — b, e~(a2-{-b2)2

t f—kab(a2 — b2), 
g — e(e2+f2)t ft=/(e2—jf2), and interchange B and C. Then, in the notation of the com­
panion abstract: A ~E+H--F+G- = 2e*f(a2+b2), a=E+G-+F+H- = (e*+f)(a2+b2); 
B, h « (EG T FH)_ « (e4+/4) (a2 - b2) T4abe*f; C, fi « (EHT FG)~ - 2e*f(a2 - b2) 
T2ab(e*+p); D = (EH-FG)+= -2ef*(a2+b2), 8 = (EG+FH)+ = (e*+2e2f2-F) 
- (a2+b2). Each O'Riordan form has 4 conj. solutions. Thus h/g^[2cd(a2-b2)(e2-f2) 
± A1/2] l(e2E2 +f2F2 - 2efE-FJ), Ag - 4c2d2 (a2 - b2)2 (e2 -f2)2-s, s = (e4+/4) E\F\ 
-2ef(e2-f2)E^F^(E2

+-^+)+e2f2(Ei+Fi-^E2_FaJ. In Euler's solution J = 0, and the 
conj. ft' = 0. If g*0, h — i the O'Riordan forms above reduce to his 3-p.pr. forms. 
But if e = 1, ƒ=0 then Ag=E-.F-(2E+F++E-.FJ) « • (and analogously if a = l, 6=0) 
satisfied by c—af d — bt g — (a2+b2)2, h~kab(a2 — b2) as in Euler's second method, 
where A = D, a. = 8. But if c = 1, d = 0 the vector is imaginary : A =* /3, £ = a, C2-\-D2 — 0. 
Thus for any e,f, g, *, a/b=[ef(g2-h2) ±ghi(e2+f2)]/(e2h2+f2g2); and the same under 
a, 6<-»e, ƒ; ^ ( - l ) 1 ' 2 . And for any a, 6, e, ƒ, h/g= ±(af-be)i/(ae+bf), soA^p 
= (af+be)(ae+bf) + (ae-bf)(af-be)i, B=a=a2e2-b2f2-(a2f2-b2e2)i, C=(ae+bf) 
• (a/- te)( l+*)«!>/*; 7, o = (ae+&/)2T(a/-&ö)2*. (Received January 14, 1954.) 

338/. H. W. Becker: Equiareal rational triangles and their Euler 
transforms. 
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Basic solutions of abcd(a2-b2)(c2-d2) = U are a, b, c, d*=: (I, II) 2r2Ts\ r2±s\ 
r2 + 2s\ b (Fermât I & II, 175); (III) r(3r-s), s(r+s), r(3r+s), s(r-s) (Euler-Hillyer 
triad, 174); (IV) r*-s\ 3s\ r*+2s\ 3r2s2 (Rignaux, 502); (V) (r2+s2)2, 4rs(r2-s2), r, s 
(Rolle, 447); (VI) 8rs* or (r2-2rs+3s2)(r+s)\ (r2+s2)(r2-3s2) or 2rs(r2+2rs-s2), 
(r2+2rs+3s2)(r-s)\ 2rs(r2-2rs-s2) (dual Crussol-Rignaux triad, 502); (VII) 
U(r2-rs±s2), (s & r)-(rs-3r2s-h4:rs2-s*), s(r*-2rs2+2s*); (VIII) (2^2+2)2 , 
4rs(r+s)(2r-s), 4r4+8r%-f-8/'V--4™3-H4, b (Guibert, 440); (IX) TI(r*±r2s±sz)t 

3rs\ II(r3+™2±s3), 3r*s (dual Gerardin, 647); (X) 2rII(r3±2r2s-3™2±2s3), (s & r) 
•(r2-s2)(r4+18r2s2+s4), 2sTL(2r*±3r2s+2rs2Ts*) (dual Euler, 646). Pagination is to 
Dickson's History, vol. II, where the above are given explicitly or deducibly. Further 
solutions are given by the Petrus (446), Euler (474) and other transforms, and their 
iterates. The transform a, b, c, b, a±b, c±b->A, B, C, B, A±B, C±B = (a+b) 
'Tl(a-b±c)t b(a-b)2+c2(3a-b), c{(a-b)(a+2b)+2c2}t B, (a-b)C, aIL(a~b±2c), 
(c±b)(a — b±c)(a — b±2c) is a formula version of Euler's recurrence (a great con­
tribution, but no "general solution," possibility of which is questionable). Solutions 
(III; IV; VII) are applications of Euler's transform to the degenerate a, b, c, d 
==r, s, r, s; r2, 0, s2, 0; s(r ±s), (r 8c s)(r—s). Empirical solutions are found by tabulat­
ing rs(r2 —s2)/D* Maverick solutions fitting none of the above forms or their trans­
forms are: 19, 8, 22, 3; 45, 32, 22, 13; 56, 25, 32, 31; 64, 61, 60, 61. (Received January 
14, 1954.) 

339/. H. W. Becker: Six-parameter O'Riordan vectors. 
O'Riordan (Dickson's History II, p. 503) gave the general 3-p.pr. criterion for 

4U3, the sum of any 3d] = D- His (a, b\ c, d) satisfy abcd(a2-b2) (c2-d2) = • , and his 
e,f — L,6orK,\ where (t, 0; K, A) is the Petrus transform of (a, b\c,d). Substitution of 
the Euler-Hillyer forms for (a, b; c, d) gives the Tebay and final Euler forms for O.V.; 
substitution of the Rolle forms, the second Euler O.V., ibid, line 28. Substitution of 
the Fermât I forms for (a, b; c, d) gives the O.V.: At D\ Bt C=6(r2+s2)(r-s)(r2 

-3rs+s2){s(2r2-s2), r(r2-2s2)}; (2r2-s2)(r2-2s2)(2r2-3rs+2s2){3rs, 2(r2+s2)}. 
The dual Fermât II forms give perhaps the next to smallest nonrepetitive O.V.: 792, 
385, 840, 1980. Euler's semifinal algorithm is equivalent to O'Riordan's more elegant 
and convenient procedure: v} x, y, z~D, B, A, C; and exhibits their filigree of prop­
erties D/A = [cd(a2-b2)/ab(c2-d2)yt\ B/C=[(a2-b2)(c2-d2)/abcdYl2/2, DB/AC 
= (a2-b2)/2ab, B = /E_-eF_ and its conjugate B' =ƒ '£_-e 'F_ « (in the Euler-Hillyer 
case) eE2

+—fF^F-/E-, Each 3-p.pr. O.V. has3 conjugates, under change of sign of the 
discriminant in the quadratics for a/b, c/d, e/f, wherein is the proof that the index 
=area/D is unaltered by Petrus transformation of Pythagorean A . Conjecture: no 
general formula for O.V. exists, in a finite number of parameter pairs. (Received Jan­
uary 14, 1954.) 

340t. Leonard Carlitz: A note on generalized Dedekind sums. 
Rademacher has proved (in a paper to appear in vol. 21 of the Duke Math. J.) a 

three-term relation for Dedekind sums. In the present paper a certain w-fold sum is 
defined which reduces to the ordinary Dedekind sum for » = 1. It is proved that this 
sum satisfies both an (w+1)- and an (n +2)-term relation, those generalizing both 
the familiar reciprocity formula and Rademacher's new formula. (Received January 
13, 1954.) 

3411. Leonard Carlitz: A note on Euler numbers and polynomials. 
This paper contains various extensions of the known congruence Eim^\ 
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__(_i)(2>-D/2 ( m 0 ( j p)t w here p is an odd prime such tha t p — l\2m. (Received 
January 13, 1954.) 

342/. Leonard Carlitz: Dedekind sums and Lambert series. 

Apostol (Duke Math. J . vol. 17 (1950) pp. 147-157) has proved a transformation 
formula for the function GP(x) =* ]Lm,n-i n~pxmn, where p is an odd integer > 1 . The 
writer (Pacific Journal of Mathematics vol. 3 (1953) pp. 513-522) showed that this 
transformation formula implies a reciprocity relation for the function f(h, k; T) 
= Zrlo 1 CV)(kT-h)p-*c8(h, k), where cs(h, k) = E M Bp+1-.s(»/k)Bs(h!x/k), the sum* 
mation extending over a complete residue system (mod k). In the present paper the 
latter reciprocity relation is provejd in an elementary manner using only familiar prop­
erties of the Bernoulli functions B8(x) and the representation of cs(h, k) in terms of 
"Eulerian" numbers. (Received January 13, 1954). 

343. S. I. Goldberg: Lie algebra extensions and enlargements of 
modules. 

Let G be a Lie algebra over an arbitrary field F, K a subalgebra of G, and M a. 
G-module. The notions of X-extension and iC-enlargement are introduced as follows: 
A ^-extension (E, K, <f>, u) is an extension (E, <{>) with a representative function u such 
that [u(y)f u(cr)]=u([y, a]) for all yÇzG and aÇîK. A ^-enlargement (e, K, ^, /*) 
is an enlargement (e, \p) with a representative function /x such that cr-nm 
=/v.m for all GÇZK and mÇzM. The following is then proved: (i) the elements 
of Hl{G, K, Homo (M, P)) are in (1-1) correspondence with the equivalence classes of 
^-enlargements of P by M and (ii) for any given 2£-extension (E, K, </>, u) of G by M 
with factor set ƒ and ^-enlargement (e, K, ^, fi) of P by M, a necessary and sufficient 
condition for the existence of a iC-extension e* with e * / P « € is that A(f) be a relative 
coboundary mod K where A: H2(G, M)->H3(G, P) is the invariant coboundary. 
(Received October 13, 1953.) 

344£. Arno Jaeger: On derivations and differentiations in algebraic 
function fields of prime number characteristic. 

Let F be a separably generated algebraic function field in one indeterminate over 
a constant field ƒ of characteristic p9^0, and let D be a fixed regular differentiation of 
F over ƒ in the sense of F . K. Schmidt (cf. Monatshefte fiir Mathematik vol. 56 
(1952) pp. 181-219). For each derivation 8 in F over f in the classical sense there exists 
an element a^ F such tha t Ô=agl> holds. A derivation ô belongs to a differentiation 
if and only if Dv~la~Hl = 0 is satisfied. If bn denotes the operator obtained by the w-fold 
iteration of 8 and 8° the identity operator, the ring of derivation operators Ylbn8

n 

(bnÇzF) is isomorphic to the ring of all pXp matrices with elements in the subfield of 
F containing all P-constants of F. For the derivation 8*> one finds 8p~c8 where c is a 
P-constant. The theory of the solutions of the equations ^T,bn8

ny=a (bnÇzF, a Ç F ) 
can be derived from the theory of differential equations in the sense of F . K. Schmidt. 
Generalizations of these results are obtained in the case of a separably generated alge­
braic function field in several (but finitely many) indeterminates where multi-
differentiations £) (cf. J . Reine Angew. Math. vol. 190 (1952) pp. 1-21) take over the 
role of the differentiations in the one-dimensional case. (Received January 14, 1954.) 

345/. K. G. Wolfson : A class of primitive rings. 

Motivated by the examples of the ring of all linear transformations of an arbitrary 


