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PREFACE TO THE SECOND EDITIO N 

The tex t o f th e secon d edition , excep t fo r mino r corrections , i s identica l 
with that of the first edition. A  new bibliograph y an d thre e appendice s hav e 
been adde d i n order t o brin g th e materia l u p t o date . Appendix A  indicate s 
the present status of the problem s which wer e noted a s open i n the first  edi -
tion. Appendix B  gives Goldie's theory o f prime and semi-prim e ring s satis -
fying certai n maximu m condition s o n on e side d ideals . Thi s theor y i s th e 
most importan t contributio n t o th e structur e theor y o f ring s whic h ha s 
appeared sinc e the publicatio n o f the first  edition . Appendi x C  gives a brie f 
proof, du e t o Higgins , o f a  theore m o f Nagat a an d Higma n o n ni l rings . 

I am indebted to Professors P . Cohn, C . Faith an d E . Lazerso n fo r list s of 
errata for the original text an d t o my assistant , D . Verma, fo r compilin g th e 
new bibliography. I  a m indebte d als o t o th e Ai r Forc e Offfic e o f Scientifi c 
Research fo r suppor t durin g th e preparatio n o f th e revise d edition . 
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PREFACE 
Since the appearance o f the author's Theory  of  Rings and Artin , Nesbit t an d 

Thrall's Rings  with Minimum Condition,  a  numbe r o f importan t development s 
have taken place in the theory of (non-commutative) rings . These are: the struc-
ture theor y o f ring s withou t finiteness  assumptions , cohomolog y o f algebras , 
and structur e an d representatio n theor y o f non-semi-simpl e rings  (Frobeniu s 
algebras, quasi-Frobenius rings) . The main purpose of the presen t volume is to 
give an accoun t o f th e firs t o f thes e developments . The tool s which have been 
devised fo r th e study o f genera l rings yield improved proof s o f the olde r struc-
ture results on rings with minimum condition and of finite dimensional algebras. 
We have therefore considere d the specialization of the general results and meth-
ods to these classica l cases . Thus th e presen t volum e includes virtually al l th e 
results on semi-simple rings which can be found i n the two books cited before . 
For example , the theory o f centralizer s o f finite dimensional simple subalgebras 
of simple rings with minimum conditio n appears as a special case of the Galois 
theory o f th e complet e rin g o f linea r transformation s o f a  vecto r spac e ove r a 
division ring . W e believ e tha t th e passag e t o th e mor e genera l cas e give s a 
better insight into these results. 

The general structure theory is applicable also to a number of important new 
classes of rings. Of particular interest are the primitive rings with minimal ideals, 
algebraic algebra s an d algebra s wit h a  polynomia l identity . Th e first  clas s in-
cludes th e ring s o f bounde d operator s i n Banac h spaces . Som e o f th e result s 
(e.g. the isomorphism theorem ) wer e first obtained fo r thi s specia l case (Eidel -
heit's theorem). The study of algebraic algebras presents a number of interesting 
problems, on e o f th e mos t interestin g bein g Kurosch' s analogu e o f Burnside' s 
problem o n periodic groups : Is every finitely generated algebrai c algebra finit e 
dimensional? In striking contrast with the situation in the group 3ase, important 
positive result s hav e bee n obtaine d fo r algebrai c algebras . I n particular , th e 
analogue of the restricted Burnsid e problem has an affirmative answe r for alge-
braic algebras . This fact i s a corollar y o f a  mor e genera l resul t o n Pi-algebra s 
(algebras satisfying a  polynomial identity) . 

The starting poin t i n ou r consideration s i s the definitio n o f a  radica l fo r a n 
arbitrary ring . Thi s i s a n idea l whic h measure s th e departur e o f a  rin g fro m 
semi-simplisity. A  semi-simple rin g i s one which has enough irreducibl e repre -
sentations 1.0 distinguish elements . A ring which has a faithful irreducibl e repre-
sentation i s called primitive. Chapter I  i s devoted to the basic properties of the 
radical, semi-simplicit y an d primitivit y fo r ring s an d algebras . The considera -
tions o f Chapte r I I cente r aroun d a  densit y theore m fo r primitiv e rings . Thi s 
is a special case of a more general result involving mappings of one vector space 
into a second one . The generalization and a lemma used in its proof ar e used in 
Chapter I V t o deriv e al l th e elementar y result s o n dua l vecto r spaces . An ex-
tension o f th e densit y theore m fo r primitiv e ring s t o completel y reducibl e 
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modules is given in Chapter VI. Chapter III is concerned with rings satisfying 
the minimum condition for right ideals. In the first part we consider the theory 
of semi-simpl e ring s wit h minimu m condition . Nex t w e collec t a  numbe r of 
formal results on idempotents and matrix units. Finally w e consider the notions 
of semi-primary and primary rings and we obtain structure theorems for these. 
Chapter IV is devoted to the structure theory of primitive rings with minimal 
ideals. We determine the isomorphisms, anti-isomorphism s an d derivations for 
such rings. In Chapter V we define Kronecker products of modules and algebras 
and we reduce the problems of determining the structure of Kronecker products 
of simple algebras to the case of division algebras and fields. The notions of mul-
tiplication algebra and centroid play an important role in these considerations. 
Chapter V I i s concerne d wit h completel y reducibl e module s an d thei r cen -
tralizes. The last part of this chapter deals with the Galois theory of the com-
plete ring of linear transformations of a vector space over a division ring. Chapter 
VII lays the foundations for the study o f division rings which may be infinite 
dimensional over their centers. We consider the Galois theory of automorphisms 
for divisio n rings , th e structur e o f Kronecke r product s o f divisio n rings , and 
commutativity theorem s (e.g . Wedderburn' s theorem o n finite division rings). 
In Chapte r VIII w e consider several types of ni l radicals . One of thes e is the 
lower nil radical of Baer which coincides with the intersection of the prime ideals 
of a ring. We consider also nil subsystems of rings with maximum or minimum 
condition fo r righ t ideals . I n Chapte r I X w e defin e a  topolog y o f th e se t o f 
primitive ideals of a  ring and we use this to obtain representations of rings as 
rings of continuou s functions o n topological spaces . The earliest resul t o f thi s 
type is Stone's representation theorem for Boolean algebras. In Chapter X th e 
structure theory is applied to commutativity theorems for general rings and to 
the study of Pi-algebras and algebraic algebras. The main results on Kurosch's 
problem are derived here. 

We have tried to make our presentation self-contained an d to give complete 
proofs, particularly in the basic results. The only knowledge assumed is that of 
the rudiments of ring and module theory such as is found in any o f the intro-
ductory texts to abstract algebra. Occasionally we have left proof s as exercises, 
but this has been done only in secondary results. 

The principal contributors to the structure theory of rings without finiteness 
conditions have been Amitsur, Azumaya, Baer, Chevalley, DieudonnS, Kaplansky, 
Kurosch, Levitzki, McCoy, Nakayama and the present author. We had planned 
originally to write a series of notes indicating individual contributions. However, 
we ha d t o abando n thi s projec t sinc e i t woul d have delaye d stil l furthe r th e 
publication of this book which has been in process for several years. Instead we 
have substituted brie f textua l reference s to sources from time to tim e and we 
have listed the basic papers bearing on the subject of each chapter at the end of 
the chapter. We have also added a few references to papers which give further 
results on the topics considered. The bibliography at the end of the book is fairly 
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complete for paper s appearing sinc e about 1943 . For earlie r reference s w e refer 
to the bibliography of our Theory of Rings (Mathematical Surveys, No. 2, 1943). 

We are greatly indebted to a number of friends for assistance in preparing this 
manuscript. The first version of this book was based on our lecture notes, which 
were prepare d b y M . Weisfeld . Late r version s wer e rea d b y Dieudonn6 , A . 
Rosenberg and Zelinsky who mad e a  numbe r o f importan t suggestion s fo r im-
provements. We are indebted also to Amitsur and to the lat e Professor Levitzk i 
for communicatin g t o u s result s prio r t o publication . Finally , w e wish t o ex -
press our hearty thank s to C . W. Curtis, F. Quigley, A. Rosenberg, G. Seligman 
and F. D. Jacobson for valuable  help with th e proofs . 

NEW HAVEN , Ma y 1 , 1956 . 



This page intentionally left blank



BIBLIOGRAPHY 

Abe, M . [1] : Irreduzibilitdt und  absolute  Irreduzibilitdt  der  Matrizensysteme,  Proc . Phys.-
Math. Soc. Japan, v. 24 (1942), 769-789. 

Abe, M. and Nakayama, T. [1] : Vber die Irreduzibilitdt und  absolute Irreduzibilitdt des  Bar-
stellungsmoduls, Proc. Imp . Acad. Tokyo, v . 2 0 (1944) , 274-277. 

Albert, A . A . [1] : Structure of  Algebras,  Ne w York , 1939 ; [2] : Two element  generation  of  a 
separable algebra, Bull. Amer. Math. Soc, v . 60 (1944), 786-788; [3]: Absolute-valued real 
algebras, Ann. o f Math. , v . 4 8 (1947) , 496-601; [4) : Absolute-valued algebraic  algebras, 
Bull. Amer . Math . Soc , v . 6 5 (1949) , 763-768; [5] : A note  of correction,  Bull. Amer . 
Math. Soc, v . 55 (1949) , 1191. 

Ambrose, W . [1] : Structure theorems  for a  special  class  of  Banach  algebras,  Trans. Amer . 
Math. Soc , v . 5 7 (1945) , 364-386. 

Amitsur, S . [1] : A generalization  of  a  theorem on linear  differential  equations,  Bull . Amer . 
Math. Soc, v. 54 (1948), 937-941; [2]: On a lemma of Kaplansky, Riveo n Lematematika , 
v. 3  (1949) , 47-48; [3] : Nil Pi-rings,  Pro c Amer . Math. Soc , v . 2  (1951) , 538-540; [4]: 
An embedding  of PI-rings, Pro c Amer . Math. Soc, v . 3 (1952), 3-9; [6]: The problem of 
Kurosch-Levitzki-Jacobson, Riveo n Lematematika , v . 5  (1952) , 41-48 ; [6] : A general 
theory of radicals, I. , Amer. J. Math., v. 74 (1952), 774-786; [7]: II, Amer. J. Math., v. 76 
(1954), 100-125; [8]: III, Amer. J. Math., v. 76 (1954), 126-136; [9]: The Identities of  PI-
rings, Pro c Amer . Math . Soc , v . 4  (1953) , 27-34 ; [10] : Non-commutative cyclic fields, 
Duke Math. J., v. 21 (1954), 87-105; [11]: Finite subgroups of division rings,  Trans. Amer. 
Math. Soc, v . 80 (1955), 361-386; [12]: Identities and  generators of matrix rings,  Bull, of 
Research Council o f Israel , v. 5A (1955) , 5-10; [13] : On rings with identities, J . Londo n 
Math. Soc , v . 3 0 (1955) , 464-470; [14] : The T-ideals of the free ring,  J . Londo n Math. 
Soc, v . 3 0 (1955) , 470-475; [15] : Algebras over infinite fields,  Proc Amer . Math. Soc , 
v .7 (1956) , 35-48. 

Amitsur, S . an d Levitzki , J . [1] : Minimal identities  for  algebras,  Proc Amer . Math. Soc , 
v. 1  (1950), 449-463; [2]: Remarks on  minimal identities  for  algebras,  Proc Amer . Math . 
Soc, v . 2  (1951), 320-327. 

Ancochea, G . [1] : On semi-automorphisms of  division algebras,  Ann. o f Math. , v . 48 (1947) , 
147-153. 

Andrunakievitch, V . [1] : Semi-radical and radical rings,  C . R. Akad . Sci . URSS (N.S.) , v . 
55 (1947) , 3-5; [2]: Semi-radical rings,  Isvestiy a Akad. Nauk. SSSR . Ser . Math. , v. 12 
(1948), 129-178; [3]: On the determination of the radical of a ring, Isvestiya Akad. Nauk. 
SSSR. Ser. Math., v. 16 (1952), 217-224. 

Arens, R . F . an d Kaplansky , I . [1] : Topological representation of algebras,  Trans. Amer . 
Math. Soc, v . 63 (1948), 457-481. 

Arnold, B. H. [1] : Rings  of  operators on vector spaces,  Ann. of Math. , v . 45 (1944) , 24-49. 
Artin, E . [1] : Zur Theorie  der hyperkomplexen Zahlen, Abh . Math . Sem . Univ . Hamburg , 

v. 5  (1927) , 251-260; [2] : The influence  of  J.  H.  M.  Wedderburn  on the  development of 
modern algebra, Bull. Amer.Math . Soc , v . 56 (1950) , 65-72. 

Artin, E. , Nesbitt , C . an d Thrall , R . [1J : Rings with  Minimum  Condition,  Universit y o f 
Michigan, 1944. 

Artin, E . an d Whaples , G . [1] : The theory of simple  rings,  Amer . J . Math. , v . 6 5 (1943) , 
87-107. 

Azumaya, G . [1] : New foundation of  the  theory  of  simple  rings,  Pro c Japa n Acad. , v . 2 2 
(1946), 325-332 ; [2] : On  generalized  semi-primary  rings  and  Krull-Remak-SchmidVs 
theorem, Jap. J. Math. , v . 19 (1948), 525-547; [3]: Corrections and supplementaries to  my 
paper concerning  Krull-Remak-SchmidVs theorem,  Nagoya Math . J. , v . 1  (1950) , 117 -

275 



276 BIBLIOGRAPHY 

124; [4]: Galois theory for uniserial  rings,  J . Math. Soc. Japan, v . 1  (1949), 130-146; [6]: 
On maximally central  algebras, Nagoya Math. J., v . 2  (1951) , 119-150 ; [6] : Tanjun-kan 
no daisHteki riron (Algebraic  Theory  of Simple Rings),  Kawade-shobo , Tokyo , 1951. 

Azumaya, G . an d Nakayama, T . [1] : Ober einfache distributive Systeme  unendlicher Range, 
II, Proc . Imp . Acad . Tokyo , v . 2 0 (1944) , 348-352 ; [2] : On irreducible rings,  Ann . o f 
Math., v. 48 (1947), 949-965. 

Baer, R. [1] : Abelian groups  that are direct summands of every containing abelian group, Bull. 
Amer. Math. Soc, v. 46 (1940), 800-806; [2]: Radical ideals, Amer. J. Math., v. 65 (1943), 
537-568; [3] : Rings with  duals,  Amer . J. Math. , v . 65 (1943) , 569-584; [4]: Kriterien fur 
die Existent  eines  Einselements in Ringen,  Math. Z. , v . 5 6 (1952) , 1-17 . 

Barsotti, I . [1] : II gruppo di Brauer delle algebre semplici di tipo  I , Atti Accad. Naz. Lincei . 
Rend. CI . Sci. Fis . Mat . Nat., v. 3 (1947), 188-192; [2]: Algebre senzabase finita, I., Ann. 
Mat. Pura Appl., v. 2 6 (1947) , 57-66; [8]: II , Ann. Mat. Pura. Appl. , v . 27 (1948), 243-
260; [4] : Errata', Algebra senza base finita, Ann. Mat. Pur a Appl., v . 28 (1949) , 346; [6]: 
Richerche sopra le  algebre divisone di  tipo  1 , e  sopra le  algebre  divisone non algebriche, 
Univ. Rom a Inst . Naz . Alt a Mat. Rend . Mat. e  Appl. , v . 7  (1948) , 1-30; [6] : Elementi 
algebrici di algebre divisone non algebriche, Ann. Scuola Norm. Super. Pisa, v. 14 (1948), 
31-45; [7J: Sopra alcune propriety delle  sub-algebre normali di un algebra de tipo 1 , Univ. 
Roma Inst . Naz . Alt a Mat. Rend . Mat. e  Appl. , v . 7  (1948) , 184-193. 

Birkhoff, Garret t [1] : Subdirect unions in universal  algebra,  Bull. Amer . Math. Soc , v . 5 0 
(1944), 764-768. 

Blackett, D. W. [1] : Simple and semi-simple near-rings, Proc Amer . Math. Soc, v . 4 (1953), 
772-785. 

Bourbaki, N. [11 : Elements de Mathtmatique, Chapitre  III, Algebre multilineaire, Actualit y 
Sci. Ind . no. 1044 , Paris, 1948. 

Brauer, R. [1] : Ober Systeme hyperkomplexer Zahlen, Math. Z. , v. 30 (1929) , 79-107; [2]: On 
a theorem of H. Cartan,  Bull . Amer . Math. Soc, v . 55 (1949) , 619-620. 

Brown, B . [1] : An extension  of  the Jacobson radical, Proc Amer . Math . Soc , v . 2  (1951) , 
114-117. 

Brown, B. and McCoy, N...H. [1] : Rings with  unit element  which contain a given ring, Duk e 
Math. J. , v . 1 3 (1946) , 9-20 ; [2] : Radicals and  subdirect  sums,  Amer . J . Math. , v . 6 9 
(1947), 46-58; [3] : The radical of  a ring,  Duk e Math. J. , v . 1 5 (1948) , 495-499 ; [4]: The 
maximal regular ideal of  a ring, Proc. Amer. Math. Soc, v . 1  (1950), 165-171; [6] : Some 
theorems on groups  with  applications  to  ring  theory,  Trans . Amer . Math . Soc , v . 6 9 
(1950), 302-311. 

Buck, R . C . [1] : A factorization theorem  for homormorphisms,  Pro c Amer . Math. Soc, v . 2 
(1951), 135-137 . 

Calkin, J. W. [1] : Two sided ideals and congruences in the ring of bounded operators in Hilbert 
space, Ann. of Math. , v . 4 2 (1941) , 839-873. 

Cartan, H. [1] : Extension de la theorie de Galois aux corps non commutatifs, C. R. Acad. Sci. 
Paris, v . 22 4 (1947) , 87-89; [2] : Les principaux thkorhnes  de  la theorie de Galois pour les 
corps non necessairement  commutatifs, C . R . Acad . Sci . Paris , v . 22 4 (1947) , 249-251; 
[3]: Theorie de Galois pour les corps non commutatifs, Ann. Sci. Ecole Norm. Sup., v. 64 
(1947), 59-77. 

Charles, B. [1] : Le centre de Vanneau des endomorphismes dyun groupe abelien primaire, C . R. 
Acad. Sci. Paris, v. 236 (1953), 1122-1123; [2]: Un critere de maximalite pour les anneaux 
commutatifs dfoperateurs lineaires,  C . R. Acad . Sci. Paris , v . 236 (1953) , 1835-1837; [3]: 
Un exemple general d'anneau commutatif dfoperateurs lineaires  tel  que R" j£  r(R,I),  C . 
R. Acad . Sci . Paris , v . 23 6 (1953) , 2027-2029. 

Clarke, F . M . [1] : Note on  quasi-regularity  and  the  Perlis-Jacobson radical,  Portugalia e 
Math., v. 1 1 (1952), 89-94. 

Cohen, I. and Kaplansky, I . [1] : Rings with a finite number of primes, I . Trans. Amer. Math. 



BIBLIOGRAPHY 277 

Soc, v . 6 0 (1946) , 468-477; [2] : Rings for which  every module is a  direct  sum  of  cyclic 
modules, Math. Z. , v. 54 (1951) , 97-101. 

Costa, A. Almeida, [1] : Abelian groups,  noncommutative rings and ideals, hypercomplex  sys-
tems and representation, Vol. I , Centro de Estudo s de Mat . Fac. Ci P6rto. , Publ. no. 3 
(1942); [2] : Vol. II , Publ . no . 19 (1948) ; [3]: On abelian groups, Anais fac. C i P6rto, v . 
27 (1942) ; [4]: On semi-primary rings,  Centr o Estudos Mat. Fac. Ci P6rto, Publ. no. 14 
(1945); [5]: On the endomorphisms of  modules, Centro Estudos Mat. Fac. Ci P6rto, Publ. 
no. 20 = Anai s Fac. Ci P6rto, Publ. no. 33 (1948), 5-32; [6]: On nil ideals and quasi-regu-
lar ideals,  Anai s Fac. Ci P6rto, v . 3 4 (1950) ; [7] : t)ber Kontraktions und  Vernichtungs-
ideale in der  allgemeinen Modulntheorie, Centro Estudos Mat. Fac. Ci P6rto, Publ. no. 
23 =  Univ . Lisboa , Revista Fac . C i A . C i Mat. , (2) , v. 1  (1951) , 297-343; [8]: On con-
traction and  annihilating ideals  in  the  general theory of modules, Anais Fac . C i P6rto , 
v. 35 (1951); [9]: On rings of endomorphisms, Goz. Mat. Lisboa, 12, no. 50 (1951) , 17-21; 
[10]: Three  lectures on the  general theory of rings,  Anais . Fac . C i Pdrto , v . 3 6 (1952) , 
65-83; [11]: II. , Anais Fac. Ci P6rto, v. 36 (1952) , 169-200 = Centr o Estudos Mat. Fac. 
Ci Pdrto , Publ . no . 30 (1952) ; [12] : III, Anai s Fac . C i P6rto , v . 3 6 (1952) , 221-247 -
Centro Estudios Mat . Fac . C i Porto , Publ . no . 31 (1952) ; [13] : fiber die  unterdirekten 
Modulnsummen, Univ. Lisb o Revista Fac . Ci A. Ci, Mat. (2) , v. 2  (1952) , 115-160. 

Curtis, C . W. [1] : On additive ideal  theory  in general  rings, Amer . J . Math. , v . 7 4 (1952) , 
687-700; [2 ] Noncommutative extensions of Hilbert  rings,  Proc . Amer . Math. Soc , v . 4 
(1953), 945-955 ; [3] : The  structure  of  non-semisimple  algebras,  Duke Math . J. , v . 2 1 
(1954), 79-85. 

Deskins, W. E. [1] : A radical  for near-rings,  Proc . Amer . Math. Soc, v . 5 (1954) , 825-827. 
Deuring, M. [1] : Algebren, Berlin, 1935. 
Dieudonne*, J. [1] : Sur les  systemes hypercomplexes,  J. Rein e Angew . Math. , v . 18 4 (1942) , 

178-192; [2] : Sur le  socle d'un anneau  et les  anneaux simples infinis,  Bull . So c Math . 
France, v. 70 (1942), 46-75; [3]: Les determinants sur un corps non-commutatif, Bull. So c 
Math. France, v. 71 (1943), 27-45; [4]: Sur les produits tensoriels % Ann. Sci. Ecole Norm. 
Sup., v . 6 4 (1947) , 101-117 ; [5] : Complements a trois  articles  anterieurs,  I , Bull . So c 
Math. France, v. 74 (1946) , 59-64; [6]: La theorie  de Galois des anneaux simples et  semi-
simples, Comment . Math. Helv., v . 21 (1948) , 154-184; [7]: Linearly compact  spaces and 
double vector spaces over sfields, Amer. J. Math., v. 73 (1951), 13-19; [8]: Les idkaux mini-
maux dans  les  anneaux  associatifs, Pro c Int . Cong . Math. , Cambridge , Mass. , 1950 , 
v. 2 , 44-48, Amer . Math . Soc , Providence , 1952 ; [9] : Les extensions  quadratiques des 
corps non commutatifs et leurs applications, Act a Math., v. 87 (1952) , 175-242. 

Dunford, N . an d Stone , M. H . [1] : On the representation theorem for Boolean  algebras, Re-
vista Ci., Lima, v. 43 (1941) , 447-451. 

Eckmann, B. an d Schopf, A . [1] : Vber injektive Moduln,  Arch. Math., v . 4  (1953) , 75-78. 
Ehrlich, G. [1] : The structure of continuous rings,  Univ . o f Tennessee, 1953. 
Eidelheit, M. [1] : On isomorphisms of rings of operators, Studia Math., v. 9 (1940) , 97-105. 
Fell, J . M. G . an d Tarski, A . [1] : On algebras whose factor algebras  are Boolean, Pacific J . 

Math., v. 2  (1952), 297-318. 
Fitting, H . [1] : Prim&rkomponenteverlegung in nichtkommutativen  Ringen, Math . Ann . v . 

I l l (1935) , 19-41. 
Forsythe, A. and McCoy, N. H. [1] : On the commutativity of certain rings, Bull. Amer. Math. 

Soc, v . 52 (1946), 523-526. 
Foster, A. L. [1] : Theidempotent  elements  of a commutative ring form a Boolean algebra; ring 

duality and  transformation theory, Duke Math. J., v. 1 2 (1945), 143-152. 
Fuchs, L. [1]: A note on the idealizer of a subring, Publ. Math. Debrecen, v. 1 (1950), 160-161; 

[2]: A remark  on the  Jacobson radical, Act . Sci . Math . Szeged. , v . 1 4 (1952) , 167-168 ; 
[3]: On subdirect unions, I , Acta Math. Acad. Sci . Hungar, v. 3 (1952) , 103-120; [4] : On 
a new type of radical, Comptes Rendus du Premier Congres des Math. Hongrois, Akade-



278 BIBLIOGRAPHY 

miai Kiado , Buadpest , 1952 , 435-443; [5] : On a new type of  radical,  Acta Scientiaru m 
Mathematicarum, v . 1 6 (1955), 43-53. 

Fuchs, L. and Szele, T. [1] : Contribution to the theory of semi-simple rings , Acta Math. Acad. 
Sci. Hungar., v. 3  (1952), 233-239. 

Gelfand, I . [1] : Normierte Ringe, Mat. Sbornik, v . 9 (1941) , 3-23. 
Gelfand, I . an d Silov , G . [1] : Ober verschiedene Methoden  der Einfuhrung der Topologie  in 

die Menge der maximalen Ideale eines normierten Ringes, Mat. Sbornik, v. 9 (1941), 25-38. 
Goldhaber, J . K . [1] : Special types  of  linear  mappings  of  algebras,  Amer. J . Math. , v . 7 5 

(1953), 91-97; [2] : A note  on Lie k-system  automorphisms, Amer. J. Math., v . 75 (1953), 
859-863. 

Goldman, O. [1]:  A characterization  of semi-simple rings with the descending chain condition. 
Bull. Amer . Math. Soc, v . 52 (1946) 1021-1027; [2] : Addition to  my note on semi-simple 
rings, Bull . Amer . Math. Soc , v . 5 3 (1947) , 956; [3] : Semi-simple extensions  of rings, 
Bull. Amer. Math. Soc, v . 52 (1946), 1028-1032; [4]: Hilbert rings  and the Hilbert Null-
stellensatz, Math . Z., v. 54 (1951), 136-140. 

Golovena, L . I . [1] : Commutative radical rings,  Izvestiy a Akad . Nauk . SSSR. , Ser . Mat. , 
v. 1 4 (1950), 449-472. 

Harish-Chandra [1] : On some applications of  the universal enveloping algebra of a semi-simple 
Lie algebra,  Trans. Amer. Math. Soc, v . 70 (1951) , 28-96. 

Hattori, A. [1] : On invariant subrings,  Jap. J. Math., v. 21 (1951), 121-129; [2]: On the multi-
plicative group  of simple algebras  and orthogonal  groups of three  dimensions, J . Math . 
Soc. Japan , v . ?  (1952), 205-217; [3] : Inner endomorphisms of an associative algebra,  J. 
Math. Soc. Japan, v. 6 (1954), 40-44. 

Hattori, A . an d Toyoda , G . [1] : On the  multiplicative group  of  simple  algebras,  J . Math . 
Soc. Japan , v. 6  (1954) , 262-265. 

Herstein, I . N. [1] : A proof  of a conjecture of Vandiver, Proc. Amer. Math. Soc, v , 1  (1950) , 
370-371; [2] : A generalization  of a theorem of  Jacobson, I, Amer . J. Math., v. 73 (1951), 
756-762; 13): III, Amer. J. Math., v. 75 (1953), 105-111; [4]: A theorem on rings, Canadian 
J. Math. , v . 5  (1953) , 238-241 ; [5] : Finite multiplicative  subgroups  in division  rings, 
Pacific J . Math., v. 3 (1953), 121-126; [6]: The structure of a certain class of rings, Amer. 
J. Math., v . 75 (1953), 864-871; [7]: An elementary  proof of a theorem of Jacobson, Duke 
Math. J., v. 21 (1954), 45-48; [8]: On the Lie ring of a simple ring,  Proc Nat . Acad. Sci., 
v. 4 0 (1954) , 305-306; [9] : A note  on rings with  central  nilpotent elements,  Proc Amer . 
Math. Soc, v . 5 (1954), 620; [10]: On the Lie ring of a division ring,  Ann. of Math., v. 60 
(1954), 571-575; [11]: Generalized  commutators in rings,  Portugalia e Math., v. 13 (1954), 
137-139; [12]: On the Lie and  Jordan rings  of  a simple associative  ring, Amer . J. Math., 
v. 7 7 (1955) , 279-285; [13] : A theorem  concerning  three fields, Canadian J . Math. , v . 7 
(1955), 202-203; [14]: Two remarks on the commutativity of rings, Canadia n J . Math., v . 
7 (1955) , 411-412. 

Hilbert, D . [1] : Grundlagen der Geometric, Berlin (7t h ed.), 107. 
Hille, E. [1] : Functional  Analysis and  Semi-Groups, Amer. Math. Soc Colloq . Publ. , v . 31, 

New York , 1948 . 
Hochschild, G . [1] : Double vector spaces over  division rings,  Amer . J . Math. , v . 7 1 (1949) , 

443-460; [2]: Note on maximal algebras,  Proc Amer . Math. Soc , v . 1  (1950), 11-14; [3]: 
Automorphisms of  simple algebras,  Trans. Amer. Math. Soc , v . 69 (1950) , 292-301. 

Hopkins, C. [1] : Nilrings  with  minimal condition  for admissible  left  ideals, Duk e Math. J. , 
v. 4  (1938) , 664-667; [2] : Rings with  minimal  conditions  for left  ideals,  Ann . o f Math. , 
v.40 (1939) , 712-730. 

Hua, L . [1] : A theorem  on  matrices and  its application  to  Grassmann space, Sci . Rep . Nat . 
Tsing Hua Univ. Ser. A, v. 5 (1948), 150-181; [2]: On the automorphisms ofas field,  Proc 
Nat. Acad . Sci. , v . 35 (1949) , 386-389; [3]: Some properties of a sfield, Proc. Nat. Acad . 



BIBLIOGRAPHY 279 

Sci., v. 35 (1949), 533-537; [4]: On the multiplicative groups  of afield, Acad. Sinica, Science 
Record, v . 3  (1950) , 1-6; [5] : A  theorem  on matrices over a sfield and its applications,  J . 
Chinese Math. Soc . (N.S.) , v . 1  (1951), 110-163; [6]: A note on the total matrix ring over 
a noncommutative  field, Ann. Soc . Polon . Math. , v . 2 5 (1952) , 188-198 ; [7] : On semi-
homomorphisms of  rings and their  applications in  projective  geometry, Uspehi Matem . 
Nauk. (N.S. ) 8 , no. 3, v. 55 (1953) , 143-148. 

Ikeda, M. [1]:  On  a theorem  of  Kaplansky,  Osak a Math. J. , v . 4  (1952) , 235-240; [2]: On a 
theorevi of Gashutz, Osaka Math. J., v . 5  (1953) , 53-58. 

Ikushima, I . [1] : On v-regular ring, J. Osaka Inst. Sci. Tech. Part I , v. 2  (1950), 91-95. 
Iwasawa, K.  [1] : On linearly ordered  groups, J. Math. Soc. Japan, v. 1  (1948), 1-9 . 
Jacob, H. G., Jr. [1] : Coherence invariant mappings  on  Kronecker products, Amer. J. Math., 

v. 7 7 (1955) , 177-189. 
Jacobson, N. [1] : The Theory of Rings, Amer . Math. Soc . Math. Surveys, v. 1 , New York , 

1943; [2]: An extension  of Galois theory to non-normal and non-separable fields, Amer. J. 
Math., v. 66 (1944), 1-29; [3] ; Construction of central simple associative algebras, Ann. of 
Math., v. 45 (1944), 658-666; [4]: Relations between the composites of afield and  those of a 
sub field, Amer. J . Math. , v . 6 6 (1944) , 636-644; [5] : Galois theory of purely inseparable 
fields of exponent one, Amer. J. Math., v. 66 (1944), 645-648; [6]: Structure theory of simple 
rings without  finiteness assumptions,  Trans . Amer . Math . Soc , v . 5 7 (1945) , 228-245; 
[7]: The  radical and  semi-simplicity  for  arbitrary  rings,  Amer . J . Math. , v . 6 7 (1945) , 
300-320; [8] : A topology  for the  set of  primitive  ideals  in  an  arbitrary  ring,  Proc . Nat . 
Acad. Sci. , v . 3 1 (1945) , 333-338; [9] : Structure theory  for algebraic  algebras of bounded 
degree, Ann. of Math., v. 46 (1945) , 695-707; [10] : On the theory of primitive rings,  Ann. 
of Math., v. 48 (1947), 8-21; [11 J: A note  on division rings,  Amer. J. Math., v. 69 (1947) , 
27-36; [121 : Some remarks on one-sided inverses, Proc . Amer . Math. Soc , v . 1  (1950) , 
352-355; [13]: Lectures in Abstract  Algebra,  I , Basic  Concepts,  New York , 1951; [14]: II, 
Linear Algebra,  Ne w York , 1953 ; [15]: Une generalisation du theorhme  d fEngel, C. R . 
Acad. Sci . Paris , v . 23 4 (1952) , 579-581; [16]: A note  on two dimensional division  ring 
extensions, Amer. J. Math., v. 77 (1955), 593-599. 

Jacobson, N. an d Rickart, C . E. [1] : Jordan homomorphisms  of  rings, Trans . Amer. Math. 
Soc, v . 69 (1950) , 479-502; [2]: Homomorphisms of Jordan rings of self-adjoint elements, 
Trans. Amer. Math. Soc, v . 72 (1952), 310-322. 

Jaffard, P . [1] : Determination de  certains  anneaux,  C . R . Acad . Sci . Paris , v . 22 9 (1949) , 
805-806; [2]: Sur certains types de modules, C. R. Acad. Sci. Paris, v. 233 (1951), 13-15. 

Jennings, S. A. [1]: The group ring of a class of  infinite nilpotent  groups,  Canadian J. Math., 
v. 7 (1955) , 169-187. 

Johnson, R. E . [1] : On structures of infinite modules,  Trans. Amer. Math. Soc, v . 53 (1943), 
469-489; [2] : Equivalence rings,  Duk e Math. J. , v . 1 5 (1948) , 787-793; [3]: The extended 
centralizer of  a  ring  over  a module,  Proc Amer . Math . Soc , v . 2  (1951) , 891-895; [4]: 
Prime rings,  Duk e Math. J., v . 1 8 (1951), 799-809; [5]: On ordered domains of integrity, 
Proc Amer . Math. Soc, v . 3 (1952) , 414-416; [6]: The embedding of a ring as an ideal in 
another ring, Duke Math. J., v. 20 (1953) , 569-573; [7]: Semi-prime rings,  Trans. Amer. 
Math. Soc , v . 7 6 (1954) , 375-388 ; [8] : Representations of  prime  rings,  Trans . Amer . 
Math. Soc, v . 74 (1953), 351-357. 

Johnson, R. E. and Kiokemeister, F. [1] : The  endomorphisms of the total operator domain of 
an infinite module,  Trans. Amer. Math. Soc, v . 62 (1947), 404-430. 

J6nsson, S. [1] : A Boolean  algebra without proper automorphisms, Proc Amer . Math. Soc , 
v. 2 (1951), 766-770. 

J6nsson, B. an d Tarski,  A . [1] : Direct Decompositions  of  Finite  Algebraic  Systems,  Notr e 
Dame Math. Lectures, no. 5, Notre Dame, 1947. 

Kand6, T. [1] : Strong regularity in arbitrary  rings,  Nagoy a Math. J., v . 4  (1952) , 51-53. 



280 BIBLIOGRAPHY 

Kaplansky, I . [1] : On a problem  of  Kurosch and Jacobson,  Bull. Amer . Math . Soc , v . 5 2 
(1946), 496-500 ; [2] : Topological  rings,  Amer . J . Math. , v . 6 9 (1947) , 153-183 ; [3] : 
Semi-automorphisms oj rings, Duke Math. J., v. 1 4 (1947), 521-525; [4]: Locally compact 
rings, Amer. J. Math., v. 70 (1948), 447-459; [5]: II, Amer. J. Math., v. 73 (1951), 20-24; 
[6]: III, Amer. J. Math., v. 74 (1952), 929-935; [7]: Rings with a polynomial identity, Bull . 
Amer. Math. Soc , v . 5 4 (1948) , 575-580; [8] : Dual rings,  Ann . o f Math. , v . 4 9 (1948) , 
689-701; [9]: Topological rings, Bull . Amer. Math. Soc, v . 54 (1948) , 809-826; [10]: Ele-
mentary divisors  and  modules,  Trans . Amer . Math . Soc , v . 6 6 (1949) , 464-491 ; [11]: 
Topological representations of algebras, II, Trans. Amer. Math. Soc, v . 68 (1950), 62-75; 
[12]: Forms in infinite-dimensional  spaces,  Anais Acad. Brasil, Ci . 22 (1950), 1-17; [13]: 
A theorem on division rings,  Canadia n J. Math., v. 3 (1951), 290-292; [14]: The structure 
of certain operator algebras, Trans. Amer. Math. Soc, v . 70 (1951), 219-255; [15]: Repre-
sentations of  separable  algebras,  Duk e Math . J. , v . 1 9 (1952) , 219-222 ; [16] : Infinite 
Abelian Groups,  Univ . o f Michiga n Press , Ann Arbor , 1954. 

Kasch, F . [1] : Vber  den Sate  vom  primitiven Element  bei  Schiefkorpern,  J . Rein e Angew . 
Math., v . 18 9 (1951) , 150-159 ; [2] : Zur Erzeugung  separabler algebren,  Norsk. Mat . 
Tidsskr., v . 3 4 (1952) , 97-99 ; [3] : Ein Sate  uber  den Endomorphismenring eines Vek-
torraums, Arch. Math., v . 3  (1952) , 434-435; [4] : Invariante Untermoduln  des Endomor-
phismenrings eines  Vektorraums,  Arch . Math. , v . 4  (1953) , 182-190 ; [5] : Halblineare 
Abbildungen und  die  Rangrelation  bei  Galoisschen  Erweiterungen, Arch . Math. , v . 4 
(1953), 402-407 ; [6] : Vber  den  Endomorphismenring eines Vektorraumes  und den  Sate 
von der Normalbasis, Math . Ann. , v. 12 6 (1953) , 447-463; [7]: Grundlagen einer  Theorie 
der Frobeniusweiterungen, Math. Ann. v. 12 7 (1954), 453-474. 

Kawada, Y . [1] : On the  derivations in  simple  algebras,  Sci . Paper s Coll . Gen . Ed . Univ . 
Tokyo, v. 2  (1952), 1-8 . 

Koethe, G . [1] : Schiefkorper unendlichen  Ranges uber  dem Zentrum,  Math . Ann. , v . 10 5 
(1931), 15-39. 

Krasner, M. [1] : The non-existence of certain extensions, Amer. J. Math., v. 75 (1953), 112-116. 
Krull, W. [1] : Zur Theorie  der allgemeinen Zahlringe, Math. Annalen , v . 9 9 (1938) , 57-70; 

[2]: Zweiseitige Ideale  in nichkommutativen  Bereichen,  Math. Z. , v . 2 8 (1928) , 481-503; 
[3]: Subdirekte  Summendarstellungen  von Integritdtsbereichen, Math. Z. , v . 5 2 (1950) , 
810-826; [4) : Jacobsonsches Radikal und  Hilbertscher Nullstellensatz, Pro c Int . Cong . 
Math., Cambridge , Mass. , 1950 , 56-64, v . 2 , Amer. Math. Soc , Providence , 1952 ; [5]: 
Jacobsonsche Ringe,  Hilbertscher  Nullstellensatz,  Dimensiontheorie,  Math . Z. , v . 5 4 
(1951), 354-387. 

Kurosch, A . [1] : Ringtheoretische Probleme, die mit  dem  Burnsideschen  Problem  uber  pe-
riodische Gruppen  in  Zusammenhang  stehen, Bull. Akad . Sci . URSS , Ser . Math. , v . 5 
(1941), 233-240; [2] : Direct decompositions  of simple rings,  Mat . Sbornik , v . 1 1 (1942) , 
246-264; [3]: The present status of the theory of rings and algebras, Uspehi Matem. Nauk 
(N.S.), v. 6, no. 2 (42), (1951), 3-15; [4]: On the theory of locally simple and locally central 
algebras, Ukrain. Mat. Zurnal, v . 3  (1951) , 205-210; [5]: Radicals  of  rings and algebras, 
Mat. Sbornik , v . 33 (75) , (1953) , 13-26. 

Lamprecht, E . [1] : Vber I-reguldre Ringe, reguldre Ideale und Erkl&rungsmodulen^ I , Math. 
Nachr., v. 1 0 (1953), 353-382. 

Lang, S. [1] : HilberVs Nullstellensatz in  infinite dimensional space, Proc Amer . Math. Soc , 
v. 3  (1952), 407-410. 

Levi, F. W. [1] : Pairs of  inverse modules in a skewfield, Bull. Amer. Math. Soc, v . 53 (1947), 
1177-1182; [2]: On skewfields of a given degree, J. Indian Math. Soc, (N.S.) , v. 11 (1947), 
85-88; [3] : Vber  den Kommutativitatsrang in  einem  Ringe, Mo,th . Ann. , v . 12 1 (1949) , 
184-190. 

Levitzki, J . [1] : On the radical of  a general ring,  Bull. Amer . Math. Soc, v . 4 9 (1943) , 462-



BIBLIOGRAPHY 281 

466; [2]: Semi-nilpotent ideals, Duk e Math. J., v. 10 (1943), 553-556; [3]: A characteristic 
condition for semi-primary  rings,  Duk e Math . J. , v . 1 1 (1944), 367-368; [4] : Solution of 
a problem of Q. Koethe, Amer. J. Math., v. 67 (1945), 437-442; [5]: On three problems con-
cerning nil-rings,  Bull . Amer . Math . Soc , v . 5 1 (1945) , 913-919 ; [6] : On powers  with 
transfinite exponents, I, Riveon Lematematika, v. 1 (1946), 8-13; [7]: II, Riveon Lemate-
matika, v. 2 (1947), 1-7; [8] : Onaproblem of  A. Kurosch,  Bull. Amer. Math. Soc, v . 52 
(1946), 1033-1035; [9]: A lemma on the radical and an application, Riveo n Lematematika, 
v. 3  (1949) , 20-24; [10]: On multiplicative systems,  Composit o Math., v . 8  (1950) , 76-80; 
[11]: A theorem  on polynomial identities,  Pro c Amer . Math. Soc , v . 1  (1950), 334-341; 
[12]: Prime ideals and the lower radical, Amer. J. Math., v. 73 (1951), 25-29; [13]: A note 
on prime ideals,  Riveo n Lematematika , v . 5  (1951) , 1-4; [14] : On the algebraic elements 
of a ring with operators, Proc. Int . Congres s Math., Cambridge, Mass., 1950, v. 1 , 318, 
Amer. Math. Soc , Providence , 1951 ; [16]: On the structure of  algebraic algebras and re-
lated rings, Trans. Amer. Math. Soc, v. 7 4 (1953), 384-409; [16]: On the rank of commuta-
tivity, Riveo n Lematematika, v. 6 (1953), 1-14; [17]: Onminimal central  identities, Riveo n 
Lematematika, v . 7  (1954) , 41-58; [18]: Contributions to the theory of nil rings,  Riveo n 
Lematematika, v . 7  (1954) , 50-70; [19] : On P-soluble rings,  Trans . Amer . Math. Soc , 
v. 77 (1954), 216-237. 

Mackey, G . W. [1] : On infinite-dimensional linear  spaces,  Trans. Amer. Math . Soc , v . 57 
(1945), 155-207. 

Malcev, A. [X]:  On the representation of  an algebra  as a direct sum of  the  radical and  a semi-
simple subalgebra,  C. R . (Doklady ) Acad . Sci . URSS , v . 3 6 (1942) , 42-45; [2] : On the 
representation of infinite algebras,  Mat. Sbornik, v. 1 3 (55), (1943) , 263-286); [3] : On the 
embedding of group  algebras  in division  algebras % Doklady Akad . Nauk . SSS R (N.S.) , 
v. 60 (1948) , 1499-1501. 

McCoy, N . H . [1] : Subdirectly irreducible  commutative  rings,  Duk e Math . J. , v . 1 2 (1945), 
381-387; [2]: Subdirect sums of rings, Bull . Amer. Math. Soc, v . 53 (1947) , 856-877; [3]: 
Rings and  Ideals, Caru s Monograph Series, No. 8, La Salle, 111., 1948; [4]: Prime ideals 
in general  rings,  Amer . J. Math. , v . 7 1 (1949) , 823-833; [6]: Note on subdirect sums  of 
rings, Proc. Amer. Math. Soc, v. 6 (1955), 554-557; [6]: Subdirect sum representations of 
prime rings,  Duk e Math. J., v . 22 (1955), 357-364. 

McLaughlin, J . E . an d Rosenberg , A . [1] : Zero divisors and  commutativity  of  rings,  Pro c 
Amer. Math. Soc, v . 4  (1953) , 203-212. 

Morrison, D. R. [1] : Bi-regular rings  and  the  ideal lattice  isomorphisms, Pro c Amer . Math . 
Soc, v . 6  (1952) , 46-49. 

Morse, M. and Hedlund, G. A. [1] : Symbolic dynamics, Amer. J. Math., v. 60 (1936), 815-866, 
Murdoch, D . C. [1] : Contributions to  non-commutative ideal  theory,  Canadian J . Math. , v . 4 

(1952), 43-57. 
Nagahara, T. an d Tominaga, H . [1] : A note  on Galois theory of division rings  of  infinite de-

gree, Proc Japa n Acad. , v . 3 1 (1955) , 655-658; [2] : On Galois theory of division rings, 
Proc. Japan Acad., v. 32 (1956), 153-156. 

Nagao, H. and Nakayama, T. [1] : On the structure of (M 0)- and (M J-modules, Math . Z. , v . 
59 (1953) , 164-170. 

Nagata, M. [1] : On the nilpotency of nil-algebras, J. Math. Soc Japan , v. 4  (1953) , 296-301. 
Nagata, M., Nakayama, T. an d Tuzuku, T. [1] : On an existence lemma in valuation  theory, 

Nagoya Math. J. , v . 6  (1953) , 59-61. 
Nakayama, T . [1] : Normal basis  of  a  quasi-field,  Proc . Imp . Acad. , Tokyo , v . 1 6 (1940) , 

532-536; [2] : Vber  einfache  distributive  Systeme  unendlicher  Range,  Pro c Imp . Acad . 
Tokyo, v . 2 0 (1944) , 61-66; [3]: tfber irreduzible Ringe,  Proc Japa n Acad. v. 2 2 (1946), 
333-337; [4] : Galois theory  for general  rings  with  minimum  condition,  J . Math . Soc . 
Japan, v. 1 (1949), 203-216; [5]: Commuter systems in a ring with radical, Duke Math. J., 



282 BIBLIOGRAPHY 

v. 1 6 (1949) , 331-337 ; [6] : Generalized Galois theory  of rings  with  minimum  condition, 
I., Amer . J . Math. , v . 7 3 (1951) , 1-12 ; [7] : II, Amer . J . Math. , v . 7 7 (1955) , 1-16; [8]: 
A remark  on  finitely generated  modules, Nagoya Math . J. , v . 3  (1951) , 139-140 ; [9] : 
Non-normal Galois  theory  for non-commutative  and  non-semisimple  rings,  Canadia n J . 
Math., v . 3  (1951) , 208-218; [10] : Automorphisms  of simple, complete  primitive, and  di-
rectly indecomposable rings, Ann. of Math., v. 55 (1952), 538-551; [11]: On derivation and 
cohomology in simple  and  other rings, I , Duk e Math. J. , v . 1 9 (1952) , 51-63; [12]: Note 
on double ynodules over arbitrary rings,  Amer. J. Math., v. 74 (1952), 645-655; [13]: Galois 
theory of simple rings, Trans. Amer. Math. Soc., v. 73 (1952), 276-292; [14]: Note on Galois 
cohomology, Nagoy a Math. J. , v . 5  (1953) , 87-104; [15]: On the commutativity of certain 
division rings,  Canadian J. Math., v. 5 (1953), 242-244; [16]: On a fundamental lemma on 
weakly normal rings, Proc Japa n Acad., v. 2 9 (1953) , 191-193; [17]: Wedderburn's theo-
rem, weakly normal  rings, and  the semigroup of ring-classes, J. Math. Soc . Japan , v . 5 
(1953), 154-170; [18] : Ober  die Kommutativitdt  gewisser  Binge, Hamb . Abhandl. , v . 2 0 
(1955), 20-27. 

Neumann, B. H . [1] : On ordered division rings,  Trans. Amer. Math. Soc, v . 66 (1949) , 202-
252; [2] : Embedding non-associative rings in  division  rings,  Proc . Londo n Math. Soc , 
(3),v. 1  (1951), 241-256. 

Nobusawa, N . [1] : An  extension  of KrulVs Galois  theory to division rings,  Osak a Math. J. , 
v.7 (1955) , 1-6 . 

Noether, E . [1] : Hyperkomplexe Grossen  und Darstelhingstheorie,  Math. Z. , v . 3 0 (1929) , 
641-692; [2] : Nichtkommutative Algebra, Math . Z. , v. 37 (1933) , 514-541. 

Ore, O. [1] : Theory of non-commutative polynomials,  Ann . of Math., v. 34 (1933) , 480-508. 
Osima, M. [1] : Notes on  basic rings,  I . Math. J . Okayam a Univ. , v . 2  (1953) , 103-110 ; [2]: 

II, Math . J. Okayam a Univ., v . 3  (1954) , 121-127. 
Peremans, W. [1] : The radical of a ring, Math. Centrum Amsterdam, Rapport ZW-1950-013, 

(1950); [2] : Some theorems  on free algebras  and on  direct  products  of  algebras,  Simon 
Stevin, v . 2 9 (1952) , 51-59. 

Perlis, S . [1] : A characterization  of the radical of  an algebra, Bull. Amer . Math. Soc , v . 48 
(1942), 128-132. 

Pickert, G . [1] : Bemerkungen zum  Algebrenbegriff, Math . Ann. , v . 12 0 (1948) , 158-164. 
Rickart, C . E. [1] : One-to-one  mappings of  rings and lattices, Bull . Amer. Math. Soc, v . 54 

(1948), 758-764 ; [2] : Isomorphic groups  of  linear  transformations,  I , Amer . J . Math. , 
v. 72 (1950); [3]: II, Amer. J. Math., v. 73 (1951), 697-716; [4] : Isomorphisms of  infinite 
dimensional analogues  of the  classical  groups,  Bull . Amer . Math . Soc , v . 5 7 (1951) , 
435-448. 

Rosenberg, A. [1] : Subgroups of simple rings with minimal ideals,  Trans. Amer. Math. Soc , 
v. 73 (1952), 115-138; [2]: Finite-dimensional simple subalgebras of the ring of all continu-
ous linear transformations,  Math. Z. , v. 61 (1954) , 150-159. 

Rosenberg, A . an d Zelinsky , D . [1] : On Nakayama's extension  of the  xn(X) theorems,  Proc. 
Amer. Math. Soc , v . 5  (1954) , 484-486; [2] : Galois theory of continuous transformation 
rings, Trans . Amer . Math. Soc , v . 7 9 (1955) , 429-452; [3] : Extension of  derivations in 
continuous transformation rings, Trans. Amer. Math. Soc, v . 79 (1955) , 453-458. 

Schafer, R . D . [1] : A remark  on finite simple  rings,  Amer . Math . Monthly , v . 6 0 (1953) , 
696-697. 

Segal, I. E. [1] : The group algebra of a locally compact group, Trans. Amer. Math. Soc, v . 61 
(1947), 69-105. 

Shepherdson, J.C. [1] : Inverses and  zero divisors in  matrix  rings,  Proc . London Math. Soc , 
v. 1  (1951), 71-85. 

Snapper, E . [1] : Completely primary rings,  I , Ann . o f Math. , v . 5 2 (1950) , 666-693; [2]: II, 
Ann. of Math., v . 53 (1951) , 125-142; [3]: III, Ann. of Math., v. 53 (1951) , 207-234; [4]: 
IV, Ann . o f Math. , v . 5 5 (1952) , 46-64. 



BIBLIOGRAPHY 283 

Snefdmyuller, V. I. [1] : Infinite rings with finite decreasing chains of subrings, Mat. Sbornik, 
N.S., v . 27 (69) , (1950) , 219-228; [2]: Algebras of infinite rank with minimality condition 
for subalgebras,  Doklad y Akad . Nauk. SSS R (N.S.) , v . 86 (1952) , 665-668. 

Specht, W. [1] : Gesetze in Ringen,  I , Math. Z. , v. 5 2 (1950) , 557-589. 
Stone, M. H. [1] : Application of  the theory of Boolean rings to general topology, Trans. Amer. 

Math. Soc, v . 41 (1937), 375-381. 
SuSkevic, A. K. [1] : On a linear algebra of infinite order, Ucenye Zapiski Harkov. Gos. Univ. 

28, Zapiski Naucno-Issled. Inst . Mat. Meh. i Harkov. Mat. dsc. (4) , 20 (1950), 119-126. 
Szele, T . [1] : Eine kennzeichende  Eigenschaft  der  Schiefkorper,  Comment . Math . Helv. , 

v. 22 (1949), 115-116; [2] : ZurTheorie derZeroringe,  Math . Ann., v. 121 (1949), 242-246; 
[3]: Die Ringe  ohne Linksideale, Acad . Repub. Pop. Romane, Bu i Sti . A. , v . 1  (1949) , 
783-789; [4] : On ordered skew fields,  Proc. Amer . Math. Soc , v . 3  (1952) , 410-413; [5]: 
Ein Zerfdllungssatz  fur  radikalfreie  Ringe,  Compte s Rendu s d u Premie r Congre s de s 
Math. Hongrois, 1950 , Akademia i Kiado , Budapes t (1952) , 429-434; [6]: Simple  proof 
of the Wedderburn-Artin structure theorem, Acta Math. Acad. Sci. Hungar. , v. 5  (1954), 
101-107. 

Tamari, D. [1] : On the embedding of Birkhoff-Witt rings  in quotient fields, Proc. Amer. Math. 
Soc.,v.4 (1953) , 197-202. 

Teichmuller, O . [1] : Vber die  sogenannte  nichtkommutative Galoissche Theorie,  Deutsch e 
Math., v. 5 (1940) , 138-149. 

Tominaga, H. [1] : On right regular ideal rings,  Proc . Japan Acad., v. 29 (1953), 486-489; ;2]: 
On primary ideal  decompositions  in non-commutative  rings,  Math . J . Okayam a Univ. , 
v. 3 (1953-54), 39-46; [3]: Supplement, Math. J. Okayama Univ., v. 3 (1933-54), 135-1:&; 
[4J: Some remarks on radical ideals,  Math . J . Okayam a Univ., v . 3  (1954) , 139-142; [5]: 
On a theorem of N. Jacobson,  Proc. Japan Acad. , v. 31 (1955), 653-654. 

Verhoeff, J. [1] : Recent investigations about the radical of a ring, Math. Centrum Amsterdam, 
Rapport ZW-1953-007, (1953). 

Villamayor, O . E. [1] : On the concept of filter in ring  theory,  Revista Un . Mat . Argentina , 
v. 1 5 (1953), 173-180. 

Wang, S. [1] : On the commutator group of a simple algebra,  Amer. J. Math., v. 72 (1950), 323-
334. 

Wedderburn, J. H. M. [1]:A theorem  on finite algebras, Trans. Amer. Math. Soc, v . 6 (1905), 
349-352; [2] : On hypercomplex numbers, Proc Londo n Math. Soc , Ser . 2 , v . 6  (1908) , 
77-117; [3] : Algebras which do not possess a finite basis,  Trans. Amer. Math. Soc , v . 26 
(1924), 395-426; [4] : Lectures on Matrices, Amer . Math. Soc . Colloq. Publ , v . 17 , New 
York, 1934. 

Whitney, H. [1] : Tensor products of abelian groups, Duke Math. J., v . 4 (1938), 495-528. 
Witt, E. [1) : Oberfreie Ringe  und ihre Unterringe,  Math. Z., v. 58 (1953), 113-114. 
Wolf son, K. G. [1] : An ideal-theoretic characterization of the ring of all linear transformations, 

Amer. J . Math. , v . 7 5 (1953) , 358-386; [2] : The algebra of bounded operators  on Hilbert 
space, Duke Math. J., v . 2 0 (1953) , 533-538; [3] : Some remarks on v-transitive rings  and 
linear compactness,  Proc. Amer . Math . Soc , v . 5  (1954) , 617-619 ; [4] : The algebra of 
bounded functions, Pro c Amer . Math. Soc , v . 5  (1954) , 10-14; [5] A class  of  primitive 
rings, Duk e Math. J. , v . 2 2 (1955) , 157-163. 

Wyler, O. [1] : Vber einen Rangebegriff in der  Theorie der Ringe, speziell der  reguldren Ringe, 
Compositio Math., v. 9  (1951) , 193-208. 

Zelinsky, D. [1] : Raising idempotents,  Duke Math. J., v. 21 (1954), 315-322; [2]: Every linear 
transformation is a  sum of non-singular ones,  Proc Amer . Math. Soc , v . 5  (1954) , 627-
630. 



This page intentionally left blank



ADDITIONAL BIBLIOGRAPH Y 

Albert, A.A. [6] : A  property  of  ordered  rings,  Proc . A.M.S . 8(1957) , 128-129 . 
Amitsur, S.A. [16] : Generic  splitting fields  of  central  simple  algebras,  Ann . o f Math . (2 ) 62(1955) , 

8-43; [1 7 J: On rings  with  identities,  J . Londo n Math . Soc . 30(1955) , 464-470 ; (1 8 j: The 
radical ring  generated  by  a  single  element  (Hebrew) , Riveo n Lematematika , 9(1955) , 41-44 ; 
(19): Radicals  of  polynomial rings,  Canad . J . Math . 8(1956) , 355-361 ; [20] : Some  results  on 
central simple  algebras,  Ann . o f Math . (2 ) 63(1956) , 285-293 ; [21] : Invariant  submodules 
of simple  rings,  Proc . A.M.S . 7(1956) , 987-989 ; [22] : A  generalization  of  Hubert's  Nullstel-
lensatz, Proc . A.M.S . 8(1957) , 649-656 ; [23] : Derivations  in  simple  rings,  Proc . Londo n 
Math. Soc . (3 ) 7(1957) , 87-112 ; [24] : The  radical  of  field extensions,  Bull . Res . Counci l 
Israel. Sect. F , 7F(1957/58) , 1-10 ; (2 5 ]: Rings  with  a  pivotal monomial,  Proc . A.M.S. 9(1958), 
635-642; [26] : On  the  semi-simplicity  of  group  algebras,  Michiga n Math . Jour . 6(1959) , 
251-253; [27] : Finite  dimensional  central  division  algebras,  Proc . A.M.S . 11(1960) , 28-31 ; 
[28]: Rational  identities  and  applications  to  algebra  and  geometry. 

Andrunakievitch, V.A . [4] : Rings  with  minimality  condition  for  ideals  (Russian) , Doklad y Akad . 
Nauk. SSSR 98 , 329-332 (1954); [5] : Rings  having  minimal two-sided  ideals  (Russian) , Dokl . 
Akad. Nauk SSSR 100 , 405-408 (1955) , [ 6 ]: On  the determination of  the  radical of  a ring,  Izv . 
Akad. Nau k SSSR , Ser . Mat . 16 , 217-22 4 (1952) ; [7] : The  radical  in  generalized  Q-rings 
(Russian), Izvestiya Akad. Nauk SSSR, Ser . Mat . 18 , 419-42 6 (1954) ; [8| : Rings  with  anni-
hilator condition (Russian) , Izv . Akad. Nauk SSSR, Ser . Mat . 20(1956) , 547-568 ; [9] : Modu-
lar ideals,  radicals  and  semisimplicity of  rings  (Russian) , Uspeh i Mat . Nau k (N.S. ) 12(1957 ) 
No. 3(75), 133-139 ; [10] : Contribution  to  the  theory of radicals  in  associative  rings  (Russian) , 
Dokl. Akad. Nauk SSSR (N.S. ) 113(1957 ) 487-490; . [11 ]: Antisimple  and  strongly  idempotent 
rings (Russian) , Izv . Akad . Nau k SSSR , Ser . Mat . 21(1957) , 125-144 ; [12] : Biregular  rings 
(Russian), Mat . Sb . N.S . 39(81 ) (1956) , 447-464 ; [1 3 j: Radicals  of  associative  rings  (Rus -
sian), Mat . Sb . N.S . 44(86 ) (1958) , 17 9 212 ; [14] : On  a  characteristic  of  a  hyper-nilpotent 
radical (Russian) , Uspehi^Mat . Nau k 16(1961)* , No . 1(97) , 127-130 ; [15] : Semiradical  ideals 
(Russian), Sibirsk. Mat . Z. 1(1960) , 547-554; [16] : Radicals  ofweakly  associative  rings,  Dokl . 
Akad. Nau k SSS R 13 4 (I960) , 1271-1274 , translate d i n Soviet Math . Dokl . 1(1961) , 1187 -
1189; [17] : Radicals  of  associative rings,  II.  Examples  of  special  radicals  (Russian) , Mat . Sb . 
(N.S.)v55(97) (1961) , 329-346 ; [18] : Prime  modules  and  the  Boer radical  (Russian) , Sibirsk . 
Mat. Z„ 2 (1961) , 801-806; [19] : Radicals  and  the decomposition of a ring,  Dokl . Akad . Nau k 
SSSR 14 5 (1962) , 9-12 ; translate d i n Sovie t Math . Dokl . 3  (1962) , 901-904 . 

Auslander, Mauric e [l] : On  regular group rings,  Proc . A.M.S . 8(1957) , 658-664 . 
Auslander, Mauric e an d Goldman , Osca r [l] : Maximal  orders,  Trans . A.M.S . 97(1960) , 1-24 ; 

[2]: The  Brauer  group  of  a  commutative  ring,  Trans . A.M.S . 97(1960) , 367-409 . 
Azumaya, G . [7] : Strongly  r-regular  rings,  J . Fac . Sci . Hokkaid o Univ. , Ser . 1 , 13(1954) , 34-39; 

[8]: A  duality  theory  for injective modules  (Theory  of  quasi-Frobenius modules),  Amer . J. Math . 
81(1959), 249-278; [9] : A  note  on  Hochschild  cohomology  groups, Jour . Fac . Sci . Hokkaid o 
Univ. XVII (1963) , 51-54 . 

Babic, A. M . [!] : The  Levitzki  radical  (Russian) , Dokl . Akad . Nau k SSS R 12 6 (1959) , 242-243 . 
Barsotti, I . [8] : Noncountable  normally  locally  finite  division  algebras,  Proc . A.M.S . 8(1957) , 

1101-1103. 
Bass, Hyman [l] : Big  projective  modules  are  free,  Illinoi s J . Math . 7(1963) , 24-31 . 
Batho, Edward H . [l] : A  note  on a theorem  of I.  S.  Cohen,  Portugal . Math . 18(1959) , 187-192 . 
Baxter, W . E . [l] : Lie  simplicity  of  a special  class  of  associative rings,  I , Proc . A.M.S . 7(1956) , 

855-863; [2] : II , Trans . A.M.S . 87(1958) , 63-75 . [3] : Concerning  strong  Lie  ideals,  Proc . 
A.M.S. 11(1960) , 393-395 . 

Beaumont, Ross A . an d Byrne , J . Richar d [l] : On  the  construction of  R-modules  and  rings  with 
polynomial multiplication,  Pacifi c J . Math . 7(1957) , 1305-1317 . 

285 



286 BIBLIOGRAPHY 

Beaumont, Ros s A. and Wisner , R . J . | lj : Rings  with  additive  group  which  is  a  tors  ion-free group 
of rank two,  Act a Sci . Math . Szege d 20(1959) , 105-116 . 

Behrens, Ernst-Augus t 111 : Eine  Charakterisierung  der  T-moduln mit distributivem Untermodulver-
bandbei halbprimdrem  T,  Arch . Math . 8(1957) , 265-273 ; [2) : Distribute  danstellbare  Ringe, 
Math. Z . 73(1960) , 409-432 ; [3] : Einreihige  Ringe,  Math . Z . 77(1961) , 207-218 ; |4| : Dis-
tributive darstellbare  Ringe.  II , Math . Z . 76(1961) , 367-384 ; |5] : Die  Halbgruppe  der  Ideale 
in Algebren  mit  distributivem  Idealverband,  Arch . Math . 13(1962) , 251-266 . 

Bergman, G. | l J : A ring  primitive on  the  right but  not  on the  left, Proc . A.M.S . (1964) . 
Betsch, Gerhar d [ l | : Ein  Radikal  fur  Fastringe,  Math . Z . 78(1962) , 86-90 . 
Bialynicki-Birula, Andrze j | l | : On  automorphisms and  derivations  of  simple rings  with  minimum 

condition, Trans . A.M.S. 98(1961) , 468-484 . 
Blair. R . L . | l | : Ideal  lattices  and  the  structure of  rings,  Trans. , A.M.S . 75(1953) , 136-153 ; |2| : 

A note  on f-regularity  in  rings,  Proc . A.M.S . 6(1955) , 511-515 . 
Borevic, Z . I . | l j : On  the  fundamental  theorem  of  the  Galois  theory  for  skew-fields  (Russian) , 

Leningrad Gos. Ped . Inst . Uc . Zap . 166(1958) , 221-226 . 
Bortfeld, Reinhar d [l] : Ein  Satz  zur  Galoistheorie  in  Schiefkorpern,  J . Rein e Angew . Math . 

201(1959), 196-206 . 
Bourbaki, N . |2) : Elements  de  mathematique.  Fascicule  XXIII.  Algebre.  Chapitre  S-Modules  et 

anneaux semi-simples,  Actualite s Sci . Ind . 1261 , Hermann , Paris , 1958 ; [3] : Elements de 
mathematique. Fascicule  XXVII.  Algebre  Commutative.  Actualite s Sci . Ind . 1290 , Hermann , 
Paris, 1961 ; [4| : Elements  de  mathematique.  Fascicule  XXVIII,  Algebre  Commutative.  Actu -
alites Sci . Ind . 1293 , Hermann , Paris , 1961 . 

Bcvdi, A . A. ( l j : Crossed  prod^wts of a semigroup  and  a  ring  (Russian) , Dokl . Akad . Nau k SSS R 
137(1961), 1267-1269 ; translate d i n Sovie t Math . Dokl . 2(1961) r 438-440 . 

Brown, W . P . [lj : Generalized  matrix  algebras,  Canad . J . Math . 7(1955) , 188-190 . 
Buck, R . C . [2] : Two  remarks  on  the  regular representation of  an algebra,  Amer . Math . Monthl y 

67(1960), 997-998 . 
Chase, Stephe n U . [l] : Direct  products  of  modules,  Trans . A.M.S . 97(1960) , 457-473 ; |2) : A 

generalization of  the  ring  of  triangular  matrices,  Nagoy a Math . J . 18(1961) , 13-25 ; [3| : A 
remark on direct product of modules,  Proc . A.M.S . 13(1962) , 214-216 . 

Chevalley, C . | l | : The  Construction  and  Study  of  Certain  Important  Algebras,  Th e Math . Soc . 
Japan, Tokyo , 1955 . 

Christensen, Joann e [l| : On  maximal  rings  of  right  quotients,  Canad . Math . Bull . 5(1962) , 147 -
149. 

Cohn, P . M . [1] : Rings  of  zero-divisors,  Proc . A.M.S . 9(1958) , 909-914 ; |2] : On  a  class  of simple 
rings, Mathematik a 5(1958) , 103-117 ; |3| : Simple  rings  without  zero-divisors,  and  Lie 
division rings,  Mathematik a 6(1959) , 14-18 ; |4) : On  the  free  product  of  associative  rings. 
I, Math . Z . 71(1959) , 380-398 ; |5| : II . The  case  of  (skew)  fields,  Math . Z . 73(1960) , 433 -
456; |6) : On  a  generalization  of  the  Euclidean  algorithm,  Proc . Cambridg e Philos . Soc . 5 7 
(1961), 18-30 ; |7) : On  the  embedding  of  rings  in  skew  fields,  Proc . Londo n Math . Soc . 
(3)11(1961), 511-530 ; |8| : Quadratic  extension  of  skew  fields,  Proc . Londo n Math . Soc . 
(3) 11(1961) , 531-556 ; |9) : Factorization  in  non-commutative  power-series  rings,  Proc . 
Cambridge Philos . Soc . 58(1962) , 452-464 ; |10| : Eine  Bemerkung  uber  die  multiplikative 
Gruppeeines Korpers,  Arch . Math . 13(1962) , 344-348 . 

Costa, A . Almeid a [141 : On  modules  and  rings  with  operators,  Univ . Lisbo a Rev . Fac . Ci . 
A(2) 4(1955) , 5-62 . 

Courter, R . C . [l] : Maximal  commutative  algebras  of  linear  transformations,  Trans . A.M.S . 
101(1961), 177-199 . 

Croisot, R . | l ] : Contribution  a  I'etude  des  modules  sur  un  anneau  non-commutatif,  Att i dell a 
2a Reunion e de l Groupemen t d e Mathematicien s d'expressio n latine , (1961) , 59-63 . 

Curtis, C . W . [4] : Modules  whose  annihilators  are  direct  summands,  Pacifi c J . Math . 8(1958) , 
685-691; [5] : Quasi-Frobenius  rings  and  Galois  theory,  Illinoi s J . Math . 3(1959) , 134-144 . 



BIBLIOGRAPHY 287 

Curtis, C . W . an d Reiner , 1 . | l | : Representation  Theory  of  Finite  Groups  and  Associative  Alge-
bras, Interscienc e Publishers , Ne w York , 1962 . 

Dieudonne, J . [10J : Remarks  on  quasi-Frobenius  rings,  Illinoi s J . Math , 2(1958) , 346-354 . 
Divinsky, N . | l ] : Pseudo-regularity,  Canad , J . Math . 7(1955) , 401-410 ; [2| : Commutative 

subdirectly irreducible  rings,  Proc . A.M.S . 8(1957 ) 642-648 ; |3| : D-regularity,  Proc . A.M.S . 
9(1958), 62-71 ; [4| : On  simple,  semi-radical  and  radical  algebras,  J . Londo n Math . Soc . 
34(1959), 225-250 ; [5] : General  radicals  that  coincide  with  the  classical radicals  on  ring  with 
D.C.C., Canad . J . Math . 13(1961) , 639-644 . 

Drazin, M . P . [l] : Algebraic  and  diagonable  rings,  Canad . J . Math . 8(1956) , 341-354 ; |2] : A 
generalization of  polynomial  identities  in  rings,  Proc . A.M.S . 8(1957) , 352-361 ; [3| : The 
nilpotence of nil  subrings,  Amer . J . Math . 79(1957) , 67-72 ; |4] : Rings  with  nil  commutator 
ideals, Rend . Circ . Mat . Palerm o (2 ) 6(1957) 57-64 ; |5j : Pseudo-inverses  in  associative  rings 
and semi-groups, Amer . Math . Monthl y 65(1958) , 506-514; [6] : Rings  with  central  idempotent 
or nilpotent  elements,  Proc . Edinburg h Math . Soc . (2)9(1958) , 157-165 . 

Elizarov, V . P . | l j : Rings  of  quotients  for  associative  rings  (Russian) , Izv . Akad . Nau k SSSR , 
Ser. Mat . 24(1960), 153-170 ; | 2) : The  ring of quotients with  respect to a simple ideal  (Russian) , 
DokladyAkad. Nau k SSS R 130(1960) , 1186-1186 ; translate d i n Soviet Math . Dokl . 1 , 143 -
145; [3] : Relations  between  generalized rings  of quotients,  Dokl . Akad . Nau k SSS R 135(1960) , 
252-254; translate d i n Sovie t Math . Dokl . 1(1961) , 1242-1248 ; |4] : The  radical  ring  of 
quotients (Russian) , Sibirsk. Mat . Z . 3(1962) , 360-367 . 

Endler, Ott o (l] : Modules  and  rings  of  fractions,  Summ a Brasil . Math . 4 , 149-182(1959) . 
Faith, Car l C . [lj : Galois  extension  in  which  every  element  with  regular  trace  is  a  normal  basis 

element, Proc. A.M.S. 9(1958), 222-229; |2| : Onconjugates  in  division rings,  Canad . J . Math . 
10(1958), 374-380 ; [3] : Submodules of  rings,  Proc , A.M.S . 10(1959) , 596-606 ; |4| : Rings 
with minimum condition  on  principal  ideals,  Arch . Math . 10(1959) , 327-330 ; Erratum,  Arch . 
Math. 10(1959) , 480 ; |5j : Abelian  Galois  group,  Proc . A.M.S . 10(1959) , 767-774 ; |6| : Alge-
braic division ring  extensions,  Proc . A.M.S . 11(1960) , 43-53 ; |7| : Radical  extension  of  rings, 
Proc. A.M.S . 12(1961) , 274-283 ; |8j : Orders  in  simple  Artinian  rings.  Trans . A.M.S . 

Faith, C . an d Utumi , Y . [l| : On  Noetherian  prime  rings.  Trans . A.M.S . 
Feller, Edmun d H . [l] : Properties  of  primary  noncommutative  rings,  Trans . A.M.S . 89(1958) , 

79-91; [2] : Primary  intersections  for  two-sided  ideals  of  a  Noetherian  matrix  ring,  Trans . 
A.M.S. 90(1959), 336-339 ; [3| : Intersection  irreducible  ideals  of  a  non-commutative  principal 
ideal domain, Canad . J . Math . 12(1960) , 592-596 . 

Feller, Edmun d H . an d Swokowski , E . W . [lj : Reflective  rings  with  ascending  chain  condition, 
Proc. A.M.S . 12(1961) , 651-653 ; |2| : Reflective  N-prime  rings  with  ascending  chain  condi-
tion, Trans . A.M.S . 99(1961) , 264-271 ; |3] : On  ring  extensions  for  completely  primary  non-
commutative rings, Trans . A.M.S . 105(1962) , 251-263 . 

Findlay, G. D . and Lambek, J. | l J: A generalized ring  of quotients. I , Canad. Math . Bull . 1(1958) , 
77-85; [2J : II , Canad. Math . Bull . 1(1958) , 155-167 . 

Fort, Jacque s [lj : Quelques  proprUtes  des  sous-modules  tertiares  d fun module  sur  un  anneau 
non necessairement commutatif,  C . R . Acad . Sci . Pari s 248(1959) , 1748-1750 . 

Freidman, P. A. [ l J: On  the theory of the radical of  an associative ring (Russian) , Izv . Vys s Ucebn . 
Zaved. Matematika , 1958 , No . 3(4) , 225-232 ; |2| : Rings  with  an  idealizer  condition.  I , Izv . 
Vyss. Ucebn . Zaved . Matematika , 1960 , No . 2(15) , 213-222. . 

Fried, E . \\\:  On  Galois  modules  of  vector  spaces,  Publ . Math . Debrece n 6(1959) , 101-110 . 
Fuchs, L . [6j : Ringe  und  ihre  additive  Gruppe,  Publ . Math . Debrece n 4(1956) , 488-508 ; |7] : 

Wann folgt die Maximalbedingung aus  der Minimalbedingung?,  Arch . Math. 8(1957) , 317-319 ; 
[8]: On  the  ordering  of  quotient  rings  and  quotient  semi-groups.  Act a Sci . Math . Szege d 
22(1961), 42-45. 

Gabriel, P . [l) : De s categories  abeliennes.  Bul l Soc . Math . Franc e 90(1962) , 323-448 . 
Gentile, Enz o R . [lj : Homomorphismes  et  fermeture  algebrique  des  modules  a  coefficients  dans 

un anneau associatif,  Univ . Nac . L a Plata . Publ . Fac . Ci . Fisicomat . Seri e Segund a Rev . 



288 BIBLIOGRAPHY 

5(1956), 191-200(1957); [2) : On  rings with one-sided field of quotients, Proc . A.M.S. 11(1960) , 
380-384. 

Gerstenhaber, Murra y [l] : On  nilalgebras and  linear  varieties  of nilpotent  matrices. I. Amer . 
J. Math. 80(1958), 614-622; [2 ] II. Duk e Math . J. 27(1960) , 21-31; [3] : III, Ann . of Math. 

(2) 70(1959), 167-205; [4| : On  dominance and varieties of  commuting matrices,  Ann . of Math. 
(2) 73(1961), 324-348. 

jillman, L . [l] : Rings  with Hausdorff structure space,  Fund. Math . 45(1957) , 1-16 , 
Gillman, L . an d Henriksen , Melvi n [lj : Some remarks about elementary divisor  rings,  Trans. 

A.M.S. 82(1956), 362-365; [2] : Rings of continuous functions in  which every  finitely generated 
ideal is principal, Trans. A.M.S . 82(1956) , 366-391 . 

Goheen, H. [l] : The Wedderburn theorem,  Canad . J. Math . 7(1955) , 60=62; Corrections , Canad . 
J. Math . 7(1955) , 413. 

Goldberg, K. [1] : Generating functions for formal power  series in noncommuting  variables,  Proc . 
A.M.S. 11(1960), 988-991. 

Goldie, A. W. [1] : Decompositions of  semi-simple rings,  J. Londo n Math . Soc . 31(1956) , 40-48 ; 
[2]: The  structure of prime rings under  ascending chain condition, Proc . Londo n Math . Soc . 
(3) 8(1958), 589-608; [3] : The  structure of prime rings  with maximum condition,  Proc . Nat . 
Acad. Sci. U.S.A. 44(1958) , 584-586 ; [4J : Semi-prime rings with maximum condition,  Proc . 
London Math. Soc. (3 ) 10(1960), 201-220; |5| : Non-commutative  principal ideal rings,  Arch, 
Math. 13(1962) , 213-221. 

Goldman, O. [5] : Determinants in  projective modules,  Nagoy a Math . J. 18(1961) , 27-36. 
Golod, E . C . [lj : On  nil algebras  and  finitely approximable p-groups,  Izv . Akad . Nau k SSSR , 

Math. Ser . 28(1964) , 273-276 . 
Gratzer, G . an d Schmidt , E . T . [l] : Vber  die Anordnung von  Ringen, Acta Math . Acad . Sci . 

Hungar. 8(1957), 259-260. 
Green, H. F. [l] : Isomorphic  rings of infinite matrices,  Quart . J. Math . Oxford Ser. (2 ) 10(1959), 

38-42. 
G.-Rodeja, F.E . [l] : The  fundamental identity  in  a  theorem  of  Hua,  Rev . Mat . Hisp.-Amer . 

(4) 21(1961), 69-70. 
Guerindon, J. [1] : Sur les modules union ou inter-irreducitibles, C . R. Acad . Sci. Paris 240(1955) , 

2042-2044. 
Halperin, Israe l [l] : Transcendental  elements  in  continuous  rings,  Canad . J . Math . 14(1962) , 

39-44; [2] : Von  Neumann's arithmetic  of  continuous rings,  Acta Sci. Math . Szeged 33(1962), 
1-17. 

Harada, Manabu [l] : A note  on Hattori's theorems,  J . Inst . Polytech . Osak a Cit y Univ . Ser . A 
9(1958), 43-45; |2| : Note on raising idempotents, J . Inst . Polytech . Osak a Cit y Univ . Ser . 
A 10(1959) , 63-65 ; [3] : The  structure of  rings  whose quotient  rings  are primitive rings with 
minimal one-sided ideals,  J. Inst . Polytech . Osak a Cit y Univ . Ser . A  11(1960) , 5-13 ; |4| : 
Hereditary orders, Trans . A.M.S. 107(1963) , 273-290. 

Harada, Manabu and Kanzaki, Teruo [l] : On  Kronecker products of  primitive algebras, J . Inst . 
Polytech. Osaka City Univ . Ser . A 9(1958), 19-28 . 

Harper, L. W. [lj : On  differentiably  simple  rings, Trans, A.M.S. 100(1961) , 63-70. 
Harris, Bruno [l] : Commutators  in  division rings,  Proc. A.M.S. 9(1958) , 628-630 . 
Henriksen, Melvin [lj : Some remarks on elementary divisor rings. II, Michiga n Math . J. 3(1955-

1956), 159-163. 
Herstein, I . N . [15] : A condition  for  the commutativity of  rings,  Canad. J . Math . 9(1957) , 583-

586; [16] : The Lie ring of a simple associative ring,  Duke Math . J. 22(1955) , 471-476 ; |17| : 
Jordan homomorphisms,Trans. A.M.S . 81(1956) , 331-341 ; [18] : Lie and Jordan systems in 
simple rings with involution, Amer . J. Math . 78(1956) , 629-649; [19] : Conjugates  in  division 
rings, Proc. A.M.S. 7(1956), 1021-1022; [20] : Jordan derivations of prime rings, Proc. A.M.S. 
8(1957), 1104-1110 ; [21] : Certain submodules  of  simple rings with involution, Duk e Math . 
J. 24(1957) , 357-364 ; [22] : Power maps in rings,  Michigan Math . J . 8(1961) , 29-32 ; [231: 
Wedderburn's theorem and  a theorem of  Jacobson, Amer . Math . Monthl y 68(1961) , 249-251; 



BIBLIOGRAPHY 289 

[24]: Lie  and Jordan  structures in simple,  associative  rings,  Bull . A.M.S . 67(1961) , 517 -
531; 125] : A theorem of Levitzki, Proc. A.M.S. 13(1962) , 213-214; [26] : Sul teorema di Goldie, 
Atti Accad. Naz. Lince i Rend . CI. Sci. Fis . Mat . Nat. , 34(1963) . 

Herstein, I . N . an d Kleinfeld , Erwi n [l] : Lie  mappings  in characteristic  2,  Pacifi c J . Math . 
10(1960), 843-852. 

Herstein, I . N . an d Scott , W . R . [l] : Subnormal subgroups  of  division rings, Canad. J . Math . 
15(1963), 80-83. 

Higman, Graha m [lj : On  a conjecture  of  Nagata,  Proc. Cambridg e Philos . Soc . 52(1956) , 1-4 . 
Hinohara, Yukitosh i [l] : A note  on annihilator relations,  Nagoy a Math . J . 17(1960) , 159-160 ; 

[2]: Note  on noncommutative semi-local rings,  Nagoya Math . J. 17(1960) , 161-166 . 
Hoehnke, Hans-Jurge n [l] : Nilpotememkriterien, Math . Ann . 132(1957) , 4i)4-411 ; [2] : Vber 

die definierenden Gleichungen  fur  Matrizeneinheiten  in  primdren  Ringe,  VViss . Z . Martin -
Luther-Univ. Halle-Wittenberg Math . Nat . Reih e 6(1956/57), 1-4 ; [3] : Ldsung eines  Prob-
lems von Ch. Hopkins, J . Rein e Angew. Math . 198(1957) , 112-120 ; [4] : Vber  komponierbare 
Formenund konkordante hyperkomplexe  Grossen,  Math . Z. 70(1958) , 1-12 . 

Hsieh, Pang-chieh [l] : On S-irreducible algebras,  Sci . Record s (N.S. ) 2(1958) , .123-325 . 
Huzurbazar, M . S . [!] : On  the multiplicative group  of a division  ring  (Russian) , Dokl . Akad . 

Nauk SSSR , 131(1960) , 1268-1271 ; translate d i n Sovie t Math . Dokl . 1(1960) , 433-435 ; 
[2]: On  the theory of the multiplicative groups of  division rings  (Russian), Dokl . Akad . Nau k 
SSSR 137(1961), 42-44; translated i n Sovie t Math . 2(1961) , 241-244 . 

Ikeda, M . [3] : Schiefkorper unendlichen  Ranges  uber  dem  Zentrum, Osaka Math . J . 14(1962) , 
135-144. 

Ikeda, M . and Nakayama, Tadas i [l| : On  some characteristic properties  of  quasi-Frobenius and 
regular rings, Proc. A.M.S. 5(1954) , 15-19 . 

Inatomi, Akir a [lj : On  generating elements of simple  algebras,  Kddai Math . Sem . Report s 
14(1962), 149-159 ; [2] : Remarks on Galois theory  of simple ring, Kodai Math . Sem. Report s 
14(1962), 160-161. 

Iseki, Kiyoshi [l] : On Q-dimensional  compact  rings,  Math. Japonicae , 3(1953) , 37-40. 
Ivan^Jan [l] : The  radical and semi-simplicity of direct product  of  algebras (Slovak) , Mat.-Fyz . 

Casopis. Slovensk. Akad. Vied 7(1957), 158-167 . 
Jacobson, N . [17J : Generation  of  separable and  central  simple algebras,  J . Math . Pure s Appl . 

(9), 36(1957), 217-227. 
Jans, Jame s P . [  1 ]: On  the  indecomposable  representations  of  algebras,  Ann. o f Math . (2 ) 

66(1957), 418-429; [2] : Compact  rings  with open radical, Duk e Math . J . 24(1957) , 573-577 ; 
[3]: The  representation type  of  algebras and  subalgebras, Canad . J . Math . 10(1958) , 39-44 ; 
[4]: On  Frobenius algebras,  Ann. o f Math . (2)69(1959) , 392-407 ; [5] : Some remarks  on 
symmetric and Frobenius  algebras,  Nagoy a Math . J . 16(1960) , 65-71 ; [6] : Verification  of  a 
conjecture of Gerstenhaber, Proc . A.M.S. 11(1960) , 335-336. 

Jennings, S. A . [2j : Radical  rings with  nilpotent  associated groups,  Trans. Roy . Soc . Canad a 
Sect. 111(3), 49(1955), 31-38. 

Johnson, D. G. |l| : A  structure theory  for a class of  lattice-ordered rings,  Acta Math . 104(1960) , 
163-215. 

Johnson, R . E . [9] : Rings  with  unique  addition, Proc . A.M.S . 9(1958) , 57-61 ; |10| : Structure 
theory of faithful rings. I . Closure  operations  on  lattices. Trans. A.M.S . 84(1957) , 508-522 ; 
[11]: II . Restricted  rings, Trans . A.M.S . 84(1957) , 523-544 ; j12J : III . Irreducible  rings, 
Proc. A.M.S . 11(1960) , 710-717 ; |I3| : Ideal  extensions in an  algebra,  Proc. Cambridg e 
Philos. Soc. 57(1961), 427-428; [141 : Principal right ideal  rings,  Canad. J . Math . 15(1963) , 
297-301. 

Johnson, R . E . an d Wong , E . T . [l| : Quasi-injective  modules  and  irreducible  rings,  J. Londo n 
Math. Soc. 36(1961), 260-268. 

Jones, A. and Lumer, G. |l | : A  note  on radical rings. Bol . Fac . Ingen . Agrimens . Montevide o 
5(1956) 11-15 



290 BIBLIOGRAPHY 

Kaplansky, I . [17j : A  characterization  of  Prufer  rings,  J . India n Math . Soc . (N.S. ) 24(1960) , 
279-281; [18] : Decomposability  of  modules,  Proc . A.M.S . 13(1962) , 532-535 . 

Kasch, F . [8] : Eine  Bemerkung  uber  innere  Automorphismen,  Math . J . Okayam a Univ . 6(1957) , 
131-133; [9] : Projektive  Frobenius-Erweiterungen,  S.-B . Heidelberge r Akad . Wiss . Math. -
Nat .Kl . 1960/61,87-109 ; (1 0 J: Ein  Satz  uber  Frobeniuserweiterungen, Arch . Math . 12(1961) , 
102-104. 

Kawada, Y . [2] : On  similarities  and  isomorphisms  of  ideals  in  a  ring,  J . Math . Soc . Japa n 
9(1957), 374-380 ; [3J : On  Kothe's  problem  concerning  algebras  for  which  every  indecom-
posable module  is  cyclic,  I  and  II,  Proc . Japa n Acad . 37(1961) , 282-293 ; |4| : On  Kothe's 
problem concerning algebras for which every indecomposable module is cyclic. I,  Sci . Rep . Toky o 
Kyoiku Daigak u Sect . A . 7 , (1962) , 154-230 . 

Kawahara, V . [l] : On  the  derivations  in  maximal  orders  of  simple  algebras,  Nagoy a Math . J . 
9(1955), 147-160. 

Kertesz, A . [ l J: A  new  characterization  of  semi-simple  rings  (Hungarian) , Act a Univ . Debrece n 
1(1954), 151-153— Additamentum, a d 1(1955) , 21 ; |2] : Modules  and  semi-simple  rings.  I , 
Publ. Math . Debrece n 3(1954) , 289-296 ; |3f c II , Publ . Math . Debrece n 4(1956) , 229-236 ; 
[4]: Semi-simple  rings  as  operator  domains  (Hungarian) , Magya r Ind . Akad . Mat . Fiz . 
Oszt. Kozl . 5(1955) , 149-186 ; |5 | . Beit,  age zur  Theorie  der  operatormoduln,  Act a Math . 
Acad. Sci. Hungar. 8(1957) , 235-257; [6| : Systems  of  equations  over  modules,  Act a Sci . Math . 
Szeged 18(1957) , 207-234 ; |7| : Corrections  to  my  paper  "Systems....modules",  Act a Sci . 
Math. Szege d 19(1958) , 251-252 ; [8] : Eine  charackterisierung  der  halbeinfachen  ringe. 
(Erzanzung zu  meiner  Arbeit  <^Beitrdge  zur  theorie  der  operatormoduln^>) , Act a Math . 
Acad. Sci . Hungar . 9(1958) , 343-344 ; [9| ; A  remark  on  the  general  theory  of  modules,  Publ . 
Math. Debrece n 6(1959) , 86-89 . 

Kertesz, A . and Steinfeld , Ott o [l| : Characterizations  of  semi-simple  rings  (Hungarian) , Magya r 
Tud. Akad . Mat . Fiz . Oszt . Kdzl . 9(1959) , 301-314 ; |2| : On  the  symmetry  of  semi-simple 
rings, Amer . Math . Monthl y 67(1960) , 450-452 . 

Kishimoto, Kazu o [ 1 ] : Some remarks  on  Cartan-Brauer-Hua theorem,  J . Fac . Sci . Hokkaid o Univ . 
Ser. I  15(1961) , 219-220 . 

Kishimoto, K . an d Kurata , Y . [ l j : Note  on  decomposition  sets  of  semi-prime  rings,  Jour . Fac . 
Sci. Hokkaid o Univ . XV I (1962) , 214-220 . 

Kohls, C. W. | 1 ]: On  the embedding of  a  generalized regular  ring  in  a  ring  with  identity,  Michiga n 
Math. J . 3(1955-1956) , 165-168 ; |2j : The  space  of  prime  ideals  of  a  ring,  Fund . Math . 
45(1957), 17-27 . 

Kostant, B . (lj : A  theorem  of Frobenius,  a  theorem  of  Amitsur-Levitzki,  and  cohomology  theory, 
J. Math . Mech . 7(1958) , 237-264 . 

Kostrikin, A . I . an d Safarevic , I . R . [l | : Groups  of  homologies  of  nilpotent  algebras  (Russian) , 
Dokl. Akad. Nau k SSSR , N.S . 115(1957) , 1066-1069 . 

Kovacs, I . [lj : Infinite  rings  without  infinite  proper  subrings,  Publ . Math . Debrece n 4(1955) , 
104-107. 

Kovacs, L . | 1 | : A note  on  regular  rings,  Publ . Math . Debrece n 4(1956) , 465-468 . 
Kovacs, L . G . an d Szep , J . | l | : Rings  covered  by  minimal  left  ideals,  Publ . Math . Debrece n 

7(1960), 194-197 . 
Kupisch, Herber t [l| : Beitrdge  zur  Theorie  nichthalbeinfacher  Ringe  mit  Minimalbedingung, 

J. Rein e Angew . Math . 201(1959) , 100-112 . 
Kurata, Yoshik i [lj : Decompositions  of  semi-prime  rings  and  Jordan  homomorphisms,  Osak a 

Math. J . 9(1957) , 189-193 ; |2| : Some  remarks  on  quasi-Frobenius  modules,  Osak a Math . 
J. 10(1958) , 213-220 ; [3| : Some  studies  on  homological  algebra,  Jour . Fac . Sci . Hokkaid o 
Univ. XVI I (1963) , 42-50 . 

Kurockin, V . M . |l) : On  the theory of locally  simple  and  locally  normal  algebras  (Russian) , Mat . 
Sb. N.S . 22(64)0948) , 443-454 ; |2| : Rings  with  the  minimal  condition  for  quasi-ideals 
(Russian), Dokl . Akad . Nau k SSS R (N.S. ) 66(1949) , 549-551 ; |3 | : The  decomposition  of 



BIBLIOGRAPHY 291 

algebras into a  semi-direct  sum  of  a radical  and  a  semi-simple  subalgebra  (Russian) , Moskov . 
Gos. Univ . Uceny e Zapisk i 148 , Matematik a 4(1951) , 192-203 . 

Lambek, Joachim [l) : On  the structure  of  semi-prime  rings  and  their  rings  of  quotients,  Canad . 
J. Math . 13(1961) , 392-417 ; |2| : On  Utumi's  ring  of  quotients,  Canad . J . Math . 15(1963) , 
363-370. 

Lazerson, E . E . | l | : Onto  inner  derivations  in  division  rings,  Bull . A.M.S . 67(1961) , 356-358 . 
Leavitt, William G . [l| : A  ring  admitting  modules  of  limited  dimension,  Proc . A.M.S . 9(1958) , 

660-664; [2] : The  module  type  of  a  ring,  Trans . A.M.S . 103(1962) , 113-130 ; [3) : Note  on 
two problems  of  A.  Kertesz,  Publ . Math . Debrece n 6(1959) , 83-85 . 

Leptin, H . [ l |: Linear  kompakte  Moduln  und  Ringe.  I , Math . Z . 62(1955) , 241-267 ; |2j : II . 
Math. Z. 66(1957), 289-329. 

Lesieur, L. an d Croisot , R . [ 1 j : Sur  la  decomposition  en  idkaux  primaires  dans  un  anneau  non 
necessairement commutatif,  C . R . Acad . Sci . Pari s 243(1956) , 1988-1991 ; |2] : Thiorie 
Noethirienne des  anneaux,  des  demi-groupes  et  des  modules  dans  le  cos  non  commutatif.  I , 
Colloque d'algebr e superieure , ten u a  Bruxelle s 1956 , Gauthier-Villars , 1957 , 79-121 . 
[3]: II , Math.  Ann.  134(1958) , 458-476 ; [4] : III . Sur  la  notion  de  radical,  Acad . Roy . 
Belg. CI . Sci . (5)44(1958) , 75-93 ; |5j : La  notion  de  rtsiduel essentiel,  C . R . Acad . Sci . 
Paris 246(1958) , 357-360 ; [6] : Une  propriety carateristique  des  ideaux  tertiaires,  C . R . Acad . 
Sci. Pari s 246(1958) , 517-520 ; [7] : Structure  des  anneaux  premiers  noethe'riens  a gauche, 
C. R . Acad . Sci . Pari s 248(1959) , 2545-2547 ; [8] : Sur  les  anneaux  premiers  noethe'riens 
a gauche,  Ann . Sci . ficole  Norm . Sup . (3)76(1959) , 161-183 ; [9] : Extension  au  cas  non 
commutatif d'un  thforeme  de  Krull  et  d'un  lemme  d'Artin-Rees.,  J . Rein e Angew . Math . 
204(1960), 216-220 ; (10J : Algebre  Noetherienne  non-commutatif,  Mem . de s Sci . Math. , 
Paris, 1963. 

Levitzki, J . [20] : The  matricial  rank  and  its  application  in  the  theory  of  I-rings,  Univ . Lisboa . 
Revista Fac . Oi . A . (2)3(1954-1955) , 203-237 ; [2 1 J: Some theorems  concerning  associative 
Zorn rings,  Bull . Counci l Israe l 3(1954) , 380-384 . 

Levy, L . [lj : Unique  subdirect  sums  of  prime  rings,  Trans . A.M.S. , 106(1963) , 64-76 . 
Lissner, Davi d [lj : Matrices  over  polynomial  rings,  Trans . A.M.S . 98(1961) , 285-305 . 
Logos, S . [1] : On  quasi-ideals of  regular  rings,  Proc . Japa n Acad . 38(1962) , 210-211 . 
Lyu, Sao-Syue , [l] : On  the  splitting  of  locally  finite  algebras  (Russian) , Mat . Sb . N.S . 39(81 ) 

(1956), 385-396 ; [2] : On  the  splitting  of  infinite  algebras  (Russian) , Mat . Sb . N.S . 42(84 ) 
(1957), 327-352. 

Maeda, Shuichir o [1] : On  a  ring  whose  principal  right  ideals  generated  by  idempotents  form  a 
lattice, J . Sci . Hiroshim a Univ . Ser . A  24(1960) , 509-525 . 

Maharadze, L . M . [lj : Topological  nilpotent  rings  with  minimal  condition  (Russian) , Uspeh i 
Mat. Nau k (N.S. ) 12(1957) , No . 4(76) , 181-186 ; [2] : Locally  nilpotent  ideals  in  topological 
rings (Russian) , Mat . Sb . N.S . 41(1957) , 395-414 . 

Malcev, A . [4] : Generalized  nilpotent  algebras  and  their  associated  groups  (Russian) , Mat . Sb . 
N.S. 25(67) , 347-366(1949) ; [5] : On  algebras defined  by  identities  (Russian) , Mat . Sb . N.S . 
26(68) 19-33(1950) . 

Martindale, Wallace S. , I l l [l] : The  structure of  a  special  class  of  rings,  Proc . A.M.S . 9(1958) , 
714-721; [2] : The  commutativity of  a  special  class  of  rings,  Canad . J . Math . 12(1960) , 263 -
268. 

Maury, Gu y [l] : Sur  les  ordres  maximaux  reguliers,  C . R . Acad . Sci . Pari s 249(1959) , 2702 -
2704. 

McCoy, N . H . [7] : The  prime radical  of  a  polynomial  ring,  Publ . Math . Debrece n 4(1956) , 161 -
162; [8] : Annihilators  in  polynomial  rings,  Amer . Math . Monthl y 64(1957) , 28-29 ; [9] : A 
note on finite unions  of  ideals  and  subgroups,  Proc . A.M.S . 8(1957) , 633-637 ; [10] : Certain 
classes of ideals  in  polynomial  rings,  Canad . J . Math . 9(1957) , 352-362 . 

McLaughlin, J . E . [lj : A  note  on  regular  group  rings,  Michiga n Math . J . 5(1958) , 127-128 . 



292 BIBLIOGRAPHY 

McLeod, J . B . [l| : On  the  commutator  subring,  Quart . J . Math. , Oxfor d Ser . (2) , 9(1958) , 207 -
209. 

Meisters, G. H . | l | : On  the equation ax  -x b =  c in  division  rings,  Proc . A.M.S . 12(1961) , 428-432 . 
Mitas, Giinte r 111 : Zur  Strukturtheorie  separables  Algebren,  J . Rein e Angew . Math . 198(1957) , 

1-6; |2] : Bemerken  zur  Algebren  theorie,  J . Rein e Angew . Math . 197(1957) , 68-75 . 
Mitsudo, F . [ 1 j : A  note  on  the  commutativity  of  certain  rings,  J . Sci . Hiroshim a Univ. , Ser . A 

18(1954), 13-14 . 
Miyamoto, Hirana o | l ] : On  C-rings  (Japanese) , Sugak u 11(1959/60) , 218-220 . 
Morita, Kiit i [  1 J: Duality for  modules  and  its  applications  to  the  theory  of  rings  with  minimum 

condition, Sci . Rep . Toky o Kyoik u Daigaku , Sect . A  6(1958) , 83-142 ; [2\  On  algebras  for 
which every faithful representation  is  its  own  second  commutator,  Math . Z. , 69(1958) , 429-434 ; 
[3|: Category-isomorphisms  and  endomorphism  rings  of  modules,  Trans . A.M.S. , 103(1962) , 
451-469.' 

Morita. Kiit i an d Tachikawa , Hiroyuk i ( l ] : Character  modules,  submodules  of  a  free  module, 
and quasi-Frobenius  rings,  Math . Z . 65(1956) , 414-428 . 

Moriya, Mika o [l] : Zur  Theorie  der  topologischen  Korper,  Math . J . Okayam a Univ . 4(1955) , 
115-134; |2] : Zur  Galoisschen  Theorie  der  Schiefkorper, Math . J . Okayam a Univ . 9(1959/60) , 
49-62. 

Moriya, Mika o and Nagahara , Takas i [l) : On  generating elements  of  Galois  extensions  of  division 
rings. II,  Math . J . Okayam a Univ . 7(1957) , 89-94 . 

Nagahara, Takas i (l) : On  primitive  elements  of  Galois  extensions  of  division  rings,  Math . J . 
Okayama Univ . 6(1956) , 23-28 . [2j : On  generating  elements  of  Galois  extensions  of  division 
rings. I,  Math . J . Okayam a Univ . 6(1957) , 181-190 ; [3] : / / / , Math . J . Okayam a Univ . 
7(1957), 173-178 ; |4]:/V , Math . J . Okayam a Univ . 8(1958) , 181-188 ; (5J : On  algebraic 
Galois extensions  of  simple  rings,  Math . J . Okayam a Univ . 11(1962) , 59-65 ; [ 7 J: On genera-
ting elements  of  Galois  extensions  of  simple  rings,  Proc . Japa n Acad. , 38(1962) , 611-614 . 

Nagahara, Takasi ; Onodera , Takes i an d Tominaga , Hisa o [lj : On  normal  basis  theorem  and 
strictly Galois  extensions,  Math . J . Okayam a Univ . 8(1958) , 133-142 . 

Nagahara, T . an d Tominaga , H . [3| : On  Galois  theory  of  division  rings.  I,  Math . J . Okayam a 
Univ 6(1956) , 1-21 ; |4| : / / , Math . J . Okayam a Univ . 7(1957) , 169-172 ; [5] : Some  remarks 
on Galois  extension  of  division  rings,  Math . J . Okayam a Univ . 9(1959/60) , 5-8 ; |6] : On 
Galois and  locally  Galois  extensions  of  simple  rings,  Math . J . Okayam a Univ . 10(1961) , 143 -
166. Corrections  and supplements  to  the  previous paper,  Math . J . Okayam a Univ . 11(1963) , 
67-77; [7| : On  Galois  theory  of  simple  rings,  Math . J . Okayam a Univ. , 11(1963) , 79-117 ; 
[8]: Supplementary  remarks  to  the  previous  papers,  Math . J . Okayam a Univ. , 11(1963) , 
159-163; [9] : Some theorems on Galois theory of simple rings,  Jour . Fac . Sci . Hokkaid o Univ. , 
XVII (1963) , 1-13 . 

Nakano, Take o [l] : A  nearly  semi-simple  ring,  Comment . Math . Univ . St . Pau l 7(1959) , 27-33 . 
Nakayama, T  [19) : Derivation  and  cohomology  in  simple  and  other  rings.  II,  A  remark  on  the 

Kroneckerproduct AXcA.  Mem . Coil . Sci . Univ . Kyoto , Ser . A. , Math . 29(1955) , 89-91 ; 
120): On  the complete cohomology theory of  Frobenius  algebras,  Osak a Math . J . 9(1957) , 165 -
187; 1211 : Notes on  complete  cohomology of  quasi-Frobenius  algebras,  Nagoy a Math . J . 
13(1958), 115-121 ; (221 : A  remark  on  the  commutativity  of  algebraic  rings,  Nagoy a Math . 
J. 14(1959) , 39-44. 

Nakayama, T . an d Azumay a G . | l | : Doisugaku.  II  Kanron  (Japanese)( AIgebra. II  Theory  of 
rings), J . Iwanami-shoten , Tokyo , 1954 . 

Nakayama, T . an d Tsuzuku , Tosir o [  1 ] : A  remark  on  Frobenius  extensions  and  endomorphism 
rings, Nagoy a Math . J . 15(1959) , 9-16 ; [2| : On  Frobenius  extensions.  I,  Nagoy a Math . J . 
17(1960), 89-110 ; |3 | : / / , Nagoy a Math . J . 19(1961) , 127-148 ; Correction  to  my  paper  "On 
Frobenius extensions  II",  Nagoy a Math . J . 20(1962) , 205 . 

Nobusawa, N . [2] : On  compact  Galois  groups of  division  rings,  Osak a Math . J . 8(1956) , 43-50 ; 
[3]: A  note  on Galois  extensions of  division  rings,  Math . J . Okayam a Univ . 7(1957) , 179-183 . 



BIBLIOGRAPHY 293 

Nobusawa, N . an d Tominaga , Hisa o [l| : Some  remarks  on  strictly  Galois  extensions  of  simple 
rings, Math . J . Okayam a Univ . 9(1959/60) , 13-17 . [2] : Galois  theory  of  simple  rings.  I l l , 
Math. J . Okayam a Univ . 7(1957) , 163-16 7 (se e als o M R 20 3185) ; [3] : IV ; 195 9 Math . J . 
Okayama Univ . 8(1958) , 189-194 . 

Numakura, K . [l] : Theory  of  compact  rings.  I,  Math . J . Okayam a Univ . 5(1955) , 79-93 ; [2] : 
/ / , Math . J . Okayam a Univ . 5(1956) , 103-113 ; [3] : / / / , Duk e J . Math . 29(1962) , 107-123 . 

Onodera, Takesi and Tominaga, Hisa o [ 1 ]: On  strictly Galois  extension  of  degree  p over  a division 
ring of characteristic p,  Math . J . Okayam a Univ . 7(1957) , 77-81 . 

Osofsky, B . L . | l | : Rings  all  of  whose  finitely generated  modules  are  injective,  Pacifi c Math . J . 
(1964). 

Paley, Hira m [ij : On  Galois  subrings  of  a  full  ring  of  linear  transformations,  Proc . A.M.S . 
12(1961), 941-943. 

Patterson, E . M . [l] : On  right  multiplication  algebras,  Quart . J . Math . Oxfor d Ser . (2 ) 8(1957) , 
260-271; [2] : On  the radicals  of  certain  rings  of  infinite  matrices,  Proc . Roy . Soc . Edinburg h 
Sect. A , 65(1960) , 263-271 . ( 3 J: On the  radicals  of  rings  of  row-finite  matrices,  Proc . Roya l 
Soc. Edinburg h Sect . A , 66(1961-62) , 42-46 . 

Pham, Danie l Tinh-Qua t [l] : Sur  les  anneaux  indexables,  C . R . Acad . Sci . Pari s 245(1957) , 
1683-1685; [2\.  Sur  less  anneaux  indexables,  Ann . Sci . ficole  Norm . Sup . (3 ) 75(1958) , 
81-105. 

Pierce, R.S. [l] : Rings  of  integer-valued  continuous  functions,  Trans . A.M.S . 100(1961) , 371-394 . 
Pollak, Bart h [l] : The  equation tat=6 in  a  quaternion  algebra,  Duk e Math . J . 27(1960) , 261-271 . 
Posner, Edward C. [lj : Derivations  in  prime  rings,  Proc . A.M.S . 8(1957) , 1093-1100 ; [2] : Prime 

rings satisfying  a  polynomial  identity,  Proc . A.M.S . 11(1960) , 180-183 ; |3j : Differentiably 
simple rings,  Proc . A.M.S . 11(1960) , 337-343 ; [4] : Primitive  matrix  rings,  Arch . Math . 
1*2(1961), 97-101. 

Posner, Edward C. and Schneider, Hans | l ] : Hyperplanes  and  prime rings,  Arch . Math . 11(1960) , 
322-326. 

Procesi, Claudio [l] : Sopra  un  teorema  di  A.  W.  Goldie  riguardante  la  struttura  degli  anelli  primi 
concondizionidimassimo, Att i Accad . Naz . Lince i Rend . CI . Sci . Fis . Mat . Nat. , 34(1963) , 
372-377. 

Redei, Ladislau s [l] : Die  einstufig  nichtregularen  Ringe,  Acta . Sci . Math . Szeged . 20(1959) , 
238-244. 

Reisel, R . B . [lj : A  generalization  of  the  Wedderburn-Malcev  theorem  to  infinite-dimensional 
algebras, Proc . A.M.S . 7(1956) , 493-499 . 

Riley, John A. [ 1 ]: Axiomatic  primary  and  tertiary  decomposition  theory,  Trans, A.M.S. 105 ( 1962), 
177-201. 

Rosenberg, Ale x [3] : The Cartan-Brauer-Hua  theorem  for  matrix  and  local  matrix  rings,  Proc . 
A.M.S. 7(1956) , 891-898; |4| : The  structure of  the infinite general linear  group,  Ann . o f Math . 
(2) 68(1958), 278-294 . 

Rosenberg, A. an d Zelinsky , D . [4j : Annihilators,  Portugal , Math . 20(1961) , 53-65 ; [5j : Tensor 
products of  semiprimary  algebras,  Duk e Math . J . 24(1957) , 555-559 ; l6| : On  the  finiteness 
of the injective  hull,  Math . Z . 70(1959) , 372-380 . 

Sands, A. D . [l] : Prime  ideals  in  matrix  rings,  Proc . Glasgo w Math . Assoc . 2(1956) , 193-195 . 
Sasiada, E. [lj : Solution  of  the problem of  existence  of  simple radical  ring,  Bull . Acad . Polon . Sci . 

9(1961), 257 . 
Sasiada, E . an d Sulinski , A . [l] : A note  on  Jacobson  radical,  Bull , l'acad . Polon , Sc . 10(1962) , 

421-423. 
Schenkman, Eugen e [l) : On  a  theorem  of  Herstein,  Proc . A.M.S . 10(1959) , 236-238 ; [2] : Some 

remarks on  the  multiplicative group  of  a  field,  Proc . A.M.S . 9(1958) , 231-235 . 
Schenkman, Eugen e an d Scott , W . R . (l) : A  generalization  of  Cartan-Brauer-Hua  theorem, 

Proc. Nat . Acad . Sci . 11(1960) , 396-398 . 
Schreiber, M . | l j : Compactness  of  the  structure  space  of  a  ring,  Proc . A.M.S . 8(1957) , 684-685 . 



294 BIBLIOGRAPHY 

Scott, W . R . | 1 |: On  the  multiplicative  group  of  a  division  ring,  Proc . A.M.S . 8(1957) , 303-305 . 
Sirsov, A. I . |11 : On  rings with  identity  relations  (Russian) , Mat . Sb . N.S . 43(85)(1957) , 277-283 ; 

|2|: On  the Levitski  problem  (Russian) , Dokl . Akad . Nau k 120(1958) , 41-42 . 
Skornyakov, L . A. | l | : Representation  of  nonassociative  rings  in  associative  ones  (Russian) , Dokl . 

Akad. Nau k SSS R (N.S. ) 102 , 33-35(1955) ; |2| : Projective  mappings  of  modules  (Russian) , 
Izv. Akad. Nau k SSSR , Ser . Mat . 24(1960) , 511-520 ; |3 | : Rings  with  injective  cyclic  modules, 
Dokl. Akad. Nau k SSS R 148(1963) , 40-43; translate d i n Sovie t Math . Dokl . 4(1963) , 36-39 . 

Smiley, M . F . | l | : Jordan  homomorphisms  onto  prime  rings,  Trans . A.M.S . 84(1957) , 426-429 ; 
|2|: Remarks  on  the  commutativity of  rings,  Proc . A.M.S . 10(1959) , 466-470 . 

Smithies, F . | l | : Extensions  of  ideals  in  associative  algebras,  Proc . Cambridg e Philos . Soc . 
55(1959), 277-281 . 

Sneidmyuller, V . I . |3 | : On rings  with  minimum  condition  for  subrings  (Russian) , Uspeh i Mat . 
Nauk 16(1961) , no . 1(97) , 179-183 ; |4| : On  layer-finite  rings  (Russian) , Uspeh i Mat . Nau k 
17(1962), no . 4(106) , 181-185 . 

Steinfeld. O  [ l | : Uber  die  Quasiideale  von  Ringen,  Act a Sci . Math . Szege d 17(1956) , 170-180 ; 
|2|: Uber  die  Nullteilerfreiheit  von  Ringen,  Publ . Math . Debrece n 2(1952) , 171-173 ; |3j : 
Remark on  a paper  of  N.  H.  McCoy,  Publ . Math . Debrece n 3(1953) , 171-173 ; [4] : On  ideal-
quotients and  prime  ideals,  Act a Math . Acad . Sci . Hungar . 4(1953) , 289-298 ; |5 | : Ein  Beweis 
des Wedderburn-Artinschen  Strukturensatzes,  Magya r Tud . Akad . Mat . Kozl . 3(1958) , 63-64 ; 
|6|: Die  einstufig nightregularen  bzw.  nightprimen  Ringe,  Act a Sci . Math . Szege d 22(1961) , 
82-84. 

Subrahmanyam, N . V . | l | : Lattice  theory  for  certain  classes  of  rings,  Math . Ann . 139 , 275-28 6 
(1960); |2| : Structure  theory  for a  generalised Boolean  ring,  Math . Ann . 141(1960) , 297-310 . 

Sulinski, A . | l | : Some  characterisation  of  the  Brown-McCoy  radical,  Bull . Acad . Polon . Sci . CI . 
Il l 5(1957) , 357-359 , XXIX ; |2| : Radicals  in  associative  algebras  of finite order,  Bull . Acad . 
Polon. Sci. CI. Il l 5(1957) , 361-363, XXIX; | 3 |: Some questions  in  the  general theory  of radi-
cals (Russian) , Mat . Sb . N.S . 44(86)(1958) , 273-286 ; | 4 |: On  subdirect  sums  of  simple  rings 
with unity.  I,  Bull . Polon . Sci . Ser . Sci . Math . Astronon . Phys . 8(1960) , 223-228 ; |5 | : A 
classification of  semi-simple rings,  Bull . Polon . Sci . Ser . Sci . Math . Astronon . Phys . 9(1961) , 
1-6. 

Sussman, Irvin g | l | : Ideal  structure and semigroup domain  decomposition  of  associate  rings,  Math . 
Ann. 140(1960) , 87-93 . 

Sussman, Irvin g an d Foster , Alfre d L . | l | : On  rings  in  w  hich a nia) =  a, Math . Ann . 140(1960) , 
324-333. 

Swan, Richar d G . | l | : Projective  modules  over  group rings  and  maximal  orders,  Ann . o f Math . 
(2)76(1962), 55-61 ; J2/. An  application  of  graph  theory  to  algebra,  Proc . A.M.S . 14(1963) , 
367-373. 

Szasz, F.A . | l | : On  rings such  that  every  subring  is  a  direct  summand  of  the  ring (Russian) , Mat . 
Sb. N.S . 40(82 ) (1956), 269-272 ; |21 : Uber  die  homomorphen  Bilder  des  Ringes  der  ganzen 
Zahlen und  uber  eine  verwandte  Ringfamilie,  Monatsh . Math . 61(1957) , 37-41 ; |3j : Note 
on rings in  which  every  proper  left-ideal  is  cyclic.  Fund . Math . 44(1957) , 330-332 ; [4j : Les 
anneaux ne  contenant que des sous-anneaux  propres  cycliques,  Czechoslova k Math . J . 7(82 ) 
(1957), 21-25; |51 : Ringe,  deren von Null verschiedene  endlich erzeugbare Unterringe  untereinen-
der isomorphsind,  Rend . Circ . Mat . Palerm o (2 ) 6(1957),U4-116; |6| : Sur  les  anneaux infinis 
ne contenant que des sous anneaux nontriviaux  de  Tindex fini,  Bulgar . Akad . Nau k Izv . Mat . 
Inst. 3 , no. 1 , 29-33(1958); |7| : Die  explizite Bestimmung  von  einigen Klassen  der  assoziativen 
Ringe, Bull . Acad . Polon . Sci . Ser . Sci . Math . Astr . Phys . 7(1959) , 107-110 ; [8| : Uber Ringe 
mit minimalbedingung  fur  Hauptrechtsideale.  I,  Publ . Math . Debrece n 7(1960) , 54-64 ; [9| : 
On the Kertesz radical  of  operator  modules  (Hungarian) , Magya r Tud . Akad . Mat . Fiz . Oszt . 
Kozl. 10(1960) , 35-38 ; |10| : Die  Abelschen  Gruppen,  deren  voile  endomorphismenringe  die 
minimalbedingung fur  Hauptrechtsideale  erfullen,  Monatsch . Math . 65(1961) , 150-153 ; [11) : 
Die Ringe  mit  tauter  isomorphen  nichttrivialen  endlich  erzeugbaren  unterringen,  Acta . Sci . 



BIBLIOGRAPHY 295 

Math. (Szeged) 22(1961), 196-201 ; |l2j : An observation  on  the Brown-McCoy radical,  Proc . 
Japan Acad . 37(1961) , 413-416 ; |13| : Die  Ringe,  deren endlich erzeugbare  echte  Unterringe 
Hauptrechtsideale sind, Acta Math . Acad. Sci . Hungar . 13(1962) , 115-132 . 

Szele.T. [7J : Nilpotent Artinian rings, Publ. Math . Debrecen 3(1954), 253-256(1956). 
Szele, T. and Fuchs, L. [l| : On  Artinian rings, Acta Sci. Math . Szege d 17(1956) , 30-40. 
Szendrei. J. [l] : Chi the  extension of rings without divisors of zero,  Acta Univ . Szeged . Sect . Sci . 

Math. 13(1950) , 231-234; |2| : On the Jacobson radical  of a  ring,  Publ . Math . Debrece n 
4(1955), 93-97 ; (3) : XJber  eine  allgemeine  Ringkonstruktion  durch  schiefes  Produkt, Acta 
Sci. Math. Szeged 19(1958) , 63-76. 

Szep,J. [1] : XJber  eine neue Erweiterung von Ringen.  I,  Acta Sci. Math . Szeged 19(1958) , 51-62; 
|2]: / / , Acta . Sci. Math . Szeged 20(1959)r 202-214. 

Tachikawa, Hiroyuk i [11 : On rings for which every  indecomposable right  module has a unique 
maximal submodule, Math . Z. 71(1959), 200-222; |2| ; A note  on algebras of unbounded repre-
sentation type,  Proc . Japa n Acad . 36(1960) , 59-61 ; |3| : On algebras of  which  every inde-
composable representation  has  an irreducible  one  as the  top or the bottom Loewy  constituent, 
Math. Z. 75(1960/61) , 215-227. 

Taft, Earl Jay |1| : Invariant Wedderburn factors, Illinois J. Math . 1(1957) , 665-573; |2| : Unique-
ness of invariant Wedderburn factors,  Illinoi s J. Math . 6(1962), 353-356. 

Takasaki, Tatsumi |l| : Some  properties of the ring with semi-valuations (Japanese) , Bull. Fukuok a 
Gakugei Univ. Ill 9(1959) , 5-13. 

Takazawa, Takao and Tominaga, Hisa o | l | : On a simple  ring with a Galois  group  of order pe, 
J. Fac. Sci. Hokkaido Univ. Ser. I  15 , 198-210(1961) . 

Thierrin, G. [11 : Sur les ideaux complement premiers d'un  anneau quelconque,  Acad . Roy . Belg . 
Bull. CL Sci. (5)43(1957) , 124-132 ; |2| : Sur les ideaux fermatiens  dun  anneau  commutatif, 
Comment. Math. Helv. 32(1958), 241-247; |3| : Sur le radical corpo'idal d'un anneau,  Canad . 
J. Math . 12(1960) , 101-106 ; |4| : Sur la  structure  dune classe  d anneaux, Canad. Math . 
Bull. 3(1960), 11-16 ; |5| : On  duo  rings, Canad. Math . Bull . 3(1960) , 167-172 ; |6| : Exten-
tions radicates et  quasi-radicales dans  les  anneaux,  Canad. Math . Bull . 5(1962) , 29-35 ; 
|7|: Sur  les anneaux partiellement ordonnes,  Canad . Math . Bull . 5(1962) , 123-128 . 

Thrall, R. M . |l| : A  class  of algebras without  unity  element,  Canad . J . Math . 7(1955) , 382-390 . 
Tiago de Oliveira , J . |l| : Normal  basis  and semisimple  modules, Univ. Lisbo a R e vista Fac . 

Ci. A(2 ) 4(1955), 263-272 ; |2| : Residuals  of systems  and radicals  of rings,  Univ . Lisbo a 
Revista Fac . Ci . A(2) 5(1956), 177-248 . 

Tominaga, H . |6| : A  note  on matrix  rings.  Math . J . Okayam a Univ . 4(1955) , 189-191 ; |71: 
Some remarks on r-regular rings of bounded index, Math. J. Okayama Univ . 4(1955) , 135-141; 
|8|: Galois  theory of simple rings. I, Math . J. Okayam a Univ . 6(1956) , 29-48; { 9 h J/ . Math. 
J. Okayama Univ. 6(1957), 153-170; |10| : A  note  on conjugates. I,  Math . J. Okayama Univ . 
7(1957), 75-76; |ll | : / / , Math . J. Okayama Univ . 9(1959/60) , 1-3 ; |12| : A  note  on  Galois 
theory of primary rings. Math. J. Okayama Univ. 8(1958) , 117-123 ; |13| : A theorem  on  rings, 
Math. J. Okayam a Univ . 9(1959/60) , 9-12; |14| : On  automorphism  groups of finite order in 
division rings, J. Fac. Sci. Hokkaido Univ. Ser. I  15, 195-197(1961) . 

Tominaga, H . an d Kasch , F . 111 : On generating  elements  of  simple  rings,  Proc . Japa n Acad . 
33(1957), 187-189. 

Tominaga H. and Yamada T. | l |: On the x-regularity of certain rings, Proc . Japan Acad. 31(1955), 
253-256. 

Urbanik, Kazimierz and Wright, Fre d B . | l j : Absolute-valued  algebras,  Proc . A.M.S . 11(1960) , 
861-866. 

Utumi, Yuzo |l) : On  quotient rings,  Osaka Math . J. 8(1956) , 1-18 ; |2| : On £-rings, Proc . Japan 
Acad. 33(1957), 63-66; |3| : A note  on an inequality of bevitzki, Proc. Japan Acad. 33(1957), 
249-251; |4| : On  a theorem  on  modular  lattices, Proc. Japa n Acad . 35(1959) , 16-21 ; |5| : 
A remark on quasi-Frobenius rings,  Proc . Japa n Acad . 36(1960) , 15-17 ; |6j : On continuous 
regular rings and semi-simple self-injective rings,  Canad. J . Math . 12(1960) , 597-605 ; | 7 |: 



296 BIBLIOGRAPHY 

On continuous  regular  rings,  Canad . Math . Bull . 4(1961) , 63-69 ; [8] : On  rings  of  which 
any one-sided  quotient  rings  are  two-sided,  Proc . A.M.S . 14(1963) , 141-147 . 

van Leeuwen , L.C.A . [l | : Ring  extension  theory,  Dissertation . Technica l Institute , Delft , 1957 ; 
[2]: Then-fiers  of  ring  extensions,  Nederl . Akad . Wetensch . Proc . Ser . A . 61—Indag . Math . 
20(1958), 514-521; | 3 | : On  the  zeroid  radical  of  a  ring,  Nederl . Akad . Wetensch . Proc . Ser . 
A 62—Indag . Math . 21(1959) , 428-433 ; |4| : On  ideal  theory  in  general  rings,  Nederl . Akad . 
Wetensch. Proc . Ser . A  6 3 —Indag . Math . 22(1960) , 485-492 ; (5) : Prime  and  primary 
ideals, Nederl . Akad . Wetensch . Proc . Ser . A  65—Indag . Math . 24(1962) , 181-191 ; |6| : 
Primary ideal  representations  in  non-commutative  rings,  Indag . Math . 25(1963) , 57-64 . 

Vaquer Timoner , Jos e | l | : On  the  p-fundamental  part  of  Brauers  group  (Spanish) , Collect . 
Math. 12(1960) , 103-129 . 

Villamayor, O . E . |2j : Sur  les  equations  et  les  systdmes  lineares  dans  les  anneaux  associatifs. 
I, C . R . Acad . Sci . Pari s 240(1955) , 1681-1683 ; | 3 | : / / , C . R . Acad . Sci . Pari s 240(1955) , 
1750-1751; [ 4 J: On the  theory of  unilateral  equations  in  associative  rings,  Rev . Mat . Cuyan a 
1(1955), 1-40 ; [ 5 J: La theorie  de Galois  pour  less  anneaux  associatifs,  Univ . Nat . L a Plata . 
Publ. Fac . Ci . Fisicomat. , Seri e Segund a Rev . 5(1956) , 173-184 ; |6) : Sur  une  representation 
matricielle delanneau  d'endomorphismes  d'un  module  quelconque,  Univ. Nat . L a Plata . Publ . 
Fac. Ci . Fisicomat. , Seri e segunda . Rev . 5(1956) , 185-190(1957) ; |7| : On  the  semisimplicity 
of group algebras,  Proc . A.M.S . 9(1958) , 621-627 . 

Vinograde, B . an d Weeg , G . P . | l | : Maximally  uncleft  rings  and  algebras,  Illinoi s J . Math . 
3(1959), 272-284 . 

Wall, Drur y W . [l| : Algebras  with  unique  minimal  faithful  representations,  Duk e Math . J . 
25(1958), 321-329; |2) : Cartan  invariants  of  algebras  with  unique  minimal  faithful  representa-
tions, Illinoi s J. Math . 4(1960) , 133-142 . 

Waiter, Joh n H . (l| : Structure  of  cleft  rings.  I,  Illinoi s J . Math . 3(1959) , 445-467 ; |2| : / / , 
Illinois J. Math . 4(1960) , 376-396 ; |3 | : On  the  Galois  theory  of  division  rings,  Proc . A.M.S . 
10(1959), 898-907 . 

Warner, Set h | l | : Compact  Noetherian  rings,  Math . Ann . 141(1960) , 161-170 ; |2| : Compact 
rings, Math . Ann . 145(1961/62) , 52-53 . 

Weinert, Hann s Joachi m | l | : (Jber  die  Einbettung  von  Ringen  in  Oberringe  mit  Einselement, 
Acta Sci . Math . Szege d 22(1961) , 91-105 . 

Weisfeld, Morri s | l | : On  derivations  in  division  rings,  Pacifi c J . Math . 10(1960) , 335-343 . 
Wiegandt, Richar d |l | : Bemerkung  uber  die  einstufig  nichtregularen  Ringen,  Act a Sci . Math . 

Szeged 21(1960) , 350-352 . 
Wolfson, K . G . |6| : Baer  rings  of  endomorphisms,  Math . Ann . 143(1961) , 19-28 ; |71 : Bacr 

subrings of  the  rings of  linear transformations,  Math . Z . 75(1960/61) , 328-332 ; |8| : Isomor-
phisms of  the endomorphism ring  of  a  free  module  over  a principal  left  ideal  domain,  Michiga n 
Math. J . 9(1962) , 69-75 . 

Wong, E . T . an d Johnson , R . E . | l | : Self-injective  rings,  Canad . Math . Bull . 2(1959) , 167-173 . 
Yaqub, Adi l 111 : Elementary  proofs  of  the  commutativity  of  p-rings,  Amer . Math . Monthl y 

64(1957), 253-254; |2| : A  note  on  p-like  rings,  Math . Mag . 33(1959/60) , 287-290 . 
Yoshii, Tensh o | l) : On  algebras  of  bounded  representation  type,  Osak a Math . J . 8(1956) , 51-105 ; 

|2|: Supplements  and  corrections to my paper "On  algebras •  • •  type ", Osak a Math . J . 9(1957) , 
67-85; | 3 | : On  algebras of left  cyclic  representation  type,  Osak a Math . J . 10(1958) , 231-237 . 

Zariski, O . an d Samuel , P . | l | : Commutative  Algebra,  Vol.  I,  Princeton , 1958 . 
Zawadowski, W . | l | : A  theorem  on  quasi-ordered  division  algebras,  Bull . Acad . Polon . Sci . Ser . 

Sci. Math . Astr . Phys . 8(1960) , 173-177 . 
Zelinsky, D . |3 | : Noncommutative  Galois  theory  (translate d b y Nobu o Nobusawa) , Siigak u 

8(1956/57), 12-16 ; |4| : A  comment  on  E.  Fried's  Galois  modules,  Publ . Math . Debrece n 
8(1961), 90-92 . 



INDEX 
Adjoint of semi-linear transformation, p . 72 
Algebraic algebras , p. 19, p. 210, p. 218, pp. 

235-237, pp. 240-250 
Algebraic element , p . 19 
Algebras 

over commutative rings , p. 16 
over fields,  pp. 18-2 0 

Algebras of unifor m index, p . 244 
Annihilator, p . 92 
Ascending chain condition , p . 198 

Bilinear form, p . 69 
non-degeneracy of , p . 70 

Biregular ring, p. 210 
Boolean ring, p. 210 
Brauer group, pp. 120-122, pp. 152-156 

Cartan-Brauer-Hua theorem , p . 18 6 
Center o f semi-simpl e rin g wit h minimu m 

condition, p. 43 
Oentralizer 

of subring , p. 24 
of module , p. 24 
of strictly cycli c module , p. 25 
of irreducible module, p. 26 
of se t o f linea r transformations , p . 32 
of right ideal eS , p. 51 
of completel y reducibl e module , pp . 124-

126, pp. 130-132 
of simpl e algebr a o f linea r transforma -

tions, p . 13 2 
Centroid, p. 107 

of simple algebra , p . 108 
Closure 

in finite topology, p . 32 
of se t of primitiv e ideals , p. 203 

Commutativity theorems , pp . 183-185 , pp . 
217-222 

Completely primar y ring, p. 56 
Conjugate space , p . 66 

dimension of , p . 68 
total subspaces of , p . 68 

Degree of commutativity , p . 228 
Density of subdirect sum, p. 15 
Density theorems 

for irreducibl e modules , p . 28 , p. 31 
for one-sided ideals, p. 33 
for completely reducibl e modules , p. 127 

Derivation, p . 85 
extension theorems for , p . 86, pp. 151-152 
(«i ,  «i)-derivation, p . 170 
higher, p. 171 
constants relativ e to , p. 174 

Descending chain condition for right ideals, 
p. 38 

Differential transformation , p.  87 
Dimension 

of completely reducible module, p. 63 
of rin g relative to subring which is primi-

tive wit h minimal right ideals, p. 135 
of distinguishe d ring s o f endomorphisms , 

pp. 138-13 9 
relative to division subring, p. 157, p. 158 
left an d right  dimensions , p . 158 , p. 164 , 

p. 17 5 
Direct su m 

complete direct sum of rings, p. 14 
discrete direct sum of rings , p. 14 
subdirect su m of rings,  pp . 13-16 

Division rin g extensions , pp . 187-19 2 
Dual vecto r spaces, p . 69 

Enveloping algebra , p . 201 
Exponent, p . 156 
Extension o f isomorphisms , p . 150 , p. 162 
Extension of ring of operators of an algebra, 

p. 10 3 

Factor set , p . 84, p. 153 

Galois theor y 
Concepts of Galoi s theory, pp. 140-142 
for the ring of linear transformations, pp. 

140-152 
Fundamental theore m fo r ring  o f linea r 

transformation, p . 149 
Finite Galois theory for division rings, pp. 

163-165 
Fundamental theorem s for division rings, 

p. 165 , p. 168 
Infinite oute r Galoi s theor y fo r divisio n 

rings, pp. 165-169 
Galois (E , A)-modules, pp. 142-144 
r-regular (A,E)-module , p . 172 

Height, p . 135 

297 



298 INDEX 

Ideal 
order of a n element, p . 3 
modular, p . 5 
maximal, p . 6 
nil, p . 8 
of matrix rings, p. 40 
module isomorphism o f right ideals , p. 51 
in semi-simple ring with minimum condi-

tion, p . 43 
minimal, p . 50 
one-sided, in primitive ring with minimal 

right ideals, pp. 90-92 
Idempotent element s 

properties of, pp . 48-52 
orthogonality, p . 49 
modulo the radical, pp. 53-55 
existence of , p . 55, p. 57 
completely primitive , p . 59 
central, p . 209 

Index, p. 122, p. 135 
/-ring, p . 210 
Isomorphism theorem s 

for ring of linear transformations, p . 45 
for primitiv e rin g wit h minima l righ t 

ideals, p . 79 
for primary rings, p. 59 

Jordan ring , p. 200 

Kronecker produc t 
of modules, p. 96 
of modules over commutative rings, p. 101 
of two-sided modules, pp. 99-100 
of algebras , p. 102 
of algebra s o f linear transformations , pp . 

104-107 
of distinguishe d algebra s o f endomorph -

isms, pp . 132-13 4 
Krull-Schmidt theorem , p . 58 
Kurosch's problem , pp . 240-244 

Lie nilpotency, p . 229 
Lie ring , p. 85 
Lie solvability, p . 229 
Linear function, p . 66 
Linear transformatio n 

of finite rank, p. 74 
ideals in ring of, p . 93 
rank of, p . 93 

Locally nilpoten t ring , p. 197 

Matrix rin g 
radical of , p . 11 
ideals in , p. 40 
locally matrix ring, pp. 237-240 
matrix subrings, pp. 237-240, p. 245 

Matrix units, p. 52 
Maximum condition, p. 198 
Minimum conditio n 

for right ideals, p. 38 
for left ideals , p. 42 

Minimum polynomia l o f algebrai c element , 
p. 19 

m-sequence, p . 195 
m-system, p . 195 
Module 

basic definitions, pp . 1- 3 
irreducible, p . 4 , pp. 6-7, pp . 24-37 
faithful, p . 4 
kernel of set o f modules , p. 4 
strictly cyclic , p. 5 
two-sided, p. 17, pp. 14IM44, pp. 169-175 
irreducibility o f two-side d module, p. 17 
irreducible algebr a modules , pp. 34-35 
isomorphism of irreducible modules , p. 45 
completely reducible , p . 47, pp. 60-63 
for semi-simple ring s with minimum con-

dition, pp . 46-47 
extension of , p . 83 
of mappings , p . 160 

Morse semigroup, p . 198 
Multiplication algebr a of a n algebra, p . 107 

Nil radical s 
definition, p . 193 
upper and lower, p. 194 
Levitzki ni l radical , p. 197 

i\T-group, p. 140, p. 163 
Nil semigroups, pp. 198-199, p. 201 

Orthogonal complement of a subspace, p. 70 

Peirce decompositions, p . 48, p. 50 
Pi-algebras, pp . 222-235 
n-regular ring, p. 210 
Primary ring , p . 56 
Prime ideal , p . 194 
Prime ring , p . 196 
Primitive ideal , p . 4 

topology o f se t o f primitive ideals , p . 203 
Primitive commutativ e rings , p. 7 



INDEX 299 

Primitive ring , p. 4, pp. 24-37 
with minimum condition, p. 39 
with non-zero socles, pp. 60-94. 

Product group of modules , p. 95 

Quasi-regularity, p . 7 

Radical 
definition, p . 4 
characterizations, pp . 9-10 
of related rings,  pp . 10-13 
a nil ideal, pp. 19-21 
of rin g with minimum condition, p . 39 
under Kronecker multiplication , pp . 122-

123 
of polynomial ring , p. 13 

Resolvent set , p . 20 
Rings o f endomorphism s 

Completely reducibl e ring s o f endo -
morphisms, pp. 124-132 

Distinguished rin g o f endomorphisms , 
p. 127 

associated with division subrings , p. 159 

SBI-ring, p. 53 
Scalar product, p. 80 
Schur's lemma, p. 26 
Semi-linear transformation, p . 44 
Semi-primary ring, p. 56 
Semi-simple ring , p. 4 

with minimum condition, pp. 40-42 
Simple ring, p. 39, p. 108, p. 109, p. 114 

characterization of finite dimensional cen-
tral simple algebras, p. 118 

Socle 
of module , p. 63 
homogeneous component s of , pp . 63-64 
of ring , p . 64 

Spectrum, p . 19 
Splitting field, p. 119 , p. 122 
Standard identities, p . 227 
Stone's theorem, p. 215 
Structure space, p. 204 

Structure theorem s 
for semi-simple ring with minimum condi-

tion (Wedderburn-Artin theorem), p. 40 
for semi-primary ring , p. 56 
for primary ring, p. 56 
for primitiv e rin g wit h minima l right 

ideals, p. 75 
for simple ring with minimal right ideals, 

p. 88, p. 90 
for Kronecker product of simple algebras, 

p. 109 , p. 114 
for Kronecker product of irreducible alge-

bras, p. 113 
for Kronecker products of primitive alge-

bras havin g minima l on e side d ideals , 
pp. 115-116 

for Kronecke r produc t o f divisio n alge -
bras, pp. 176-180 

for biregular rings, p. 213 
for algebrai c algebra s o f unifor m index , 

p. 245 
Subdirectly irreducibl e rings , p. 219 
Subfield 

separable, p . 178 
of division ring , p. 180 

Teichmuller's counter example, p. 147 
Topology 

finite topology, p . 29 
of primitiv e rin g wit h minima l righ t 

ideals, p. 94 
of set of primitive ideals , p. 203 

Transitivity, A:-fold , p. 32 

Uniqueness theore m 
for direc t sum decomposition, p . 42 
for structure o f primary ring , p . 59 

Weakly closed system, p. 200 
Weakly Galoi s subring, p . 142 
Wedderburn-Artin theorem , p . 40 
Wedderburn theorem , p . 183 




