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Review text:
The theory of rings of quotients has its origins between 1930 and 1940, in the works of O. Ore and K. Osano
on the construction of the total ring of fractions. In 1956, Y. Utumi introduced the notion of a general ring of
quotients [On quotient rings. Osaka Math. J. 8 (1956), 1–18] and proved that there exists a largest general
ring of quotients for every ring R called the maximal right ring of quotient Qr

max(R) of R. The general
goal of building rings of quotients is to characterize certain types of rings via suitable envelopes. This way,
classical rings of quotients Qr

cl(R) embed prime right Noetherian rings into simple and Artinian ones, while
Martindale rings of quotients, which were introduced by W.S. Martindale in 1969 for prime rings [Prime
Rings Satisfying a generalized polynomial identity. J. Algebra. 12 (1969), 576–584], are used for applications
to rings satisfying a generalized polynomial identities.
Every ring of quotients is associated to a Gabriel filter F of right (or left) ideals (for example, the Gabriel
filter associated to the maximal ring of quotients is the set of all dense left ideals), and this make possible to
define modules of quotients MF for every right R-module M . A Gabriel filter is called perfect if for every R-
module M we have that MF = M ⊗RF , where MF and RF denote the maximal R-module and the maximal
ring of quotients with respect to F respectively. It is known that every ring R has a largest perfect right
ring of quotients, which is denoted by Qr

tot(R). In the paper under review the author defines the symmetric
versions of these rings of quotients and proves that every ring R has a largest perfect symmetric ring of
quotients, i.e., the total symmetric ring of quotients Qσ

tot(R). Moreover, she constructs Qσ
tot(R) adapting

the Morita’s construction of Qr
tot(R) as a sub-ring of Qr

max(R).

1



This is pdfeTeXk, Version 3.141592−1.30.4−2.2 (Web2C 7.5.5) (format=pdftex 2008.10.24)  2 MAR 2011 16:39
entering extended mode
 %&−line parsing enabled.
**./preview−05642301.tex
(./preview−05642301.tex
(./zb−basic.tex (/data/zmath/texlive/texmf−dist/tex/amstex/base/amstex.tex

AmS−TeX− Version 2.2

Loading definitions for misc utility macros, page layout, accents/punctuation, 
line and page breaks, figures, comments, math spacing, fractions, smash command
s, large operator symbols, integrals, operator names, multilevel sub/superscrip
ts, matrices, multiline displays, continued fractions, compound symbols, variou
s kinds of dots, special superscripts, \text, math font commands, \newsymbol, b
old Greek and bold symbols, Euler fonts, math accents, roots, commutative diagr
ams, poor man’s bold, syntax check, ... finished) (/data/zmath/texlive/texmf−di
st/tex/plain/amsfonts/amssym.tex) (/data/zmath/texlive/texmf−dist/tex/plain/ams
fonts/cyracc.def))
(./zb−preview.tex)
! Undefined control sequence.
l.11 ...[On quotient rings. Osaka Math. J. \textbf
                                                  {8} (1956), 1−−18] and pro...
The control sequence at the end of the top line
of your error message was never \def’ed. If you have
misspelled it (e.g., ‘\hobx’), type ‘I’ and the correct
spelling (e.g., ‘I\hbox’). Otherwise just continue,
and I’ll forget about whatever was undefined.

! Undefined control sequence.
l.11 ...d polynomial identity. J. Algebra. \textbf
                                                  {12} (1969), 576−−584],  a...
The control sequence at the end of the top line
of your error message was never \def’ed. If you have
misspelled it (e.g., ‘\hobx’), type ‘I’ and the correct
spelling (e.g., ‘I\hbox’). Otherwise just continue,
and I’ll forget about whatever was undefined.

[1{/data/zmath/texlive/texmf−var/fonts/map/pdftex/updmap/pdftex.map}] )</data/z
math/texlive/texmf−dist/fonts/type1/bluesky/cm/cmsy7.pfb></data/zmath/texlive/t
exmf−dist/fonts/type1/bluesky/cm/cmsy10.pfb></data/zmath/texlive/texmf−dist/fon
ts/type1/bluesky/cm/cmmi7.pfb></data/zmath/texlive/texmf−dist/fonts/type1/blues
ky/cm/cmmi10.pfb></data/zmath/texlive/texmf−dist/fonts/type1/bluesky/cm/cmti10.
pfb></data/zmath/texlive/texmf−dist/fonts/type1/bluesky/cm/cmr10.pfb></data/zma
th/texlive/texmf−dist/fonts/type1/bluesky/cm/cmbx10.pfb>
Output written on preview−05642301.pdf (1 page, 43930 bytes).


