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ABSTRACT

The theory and application of homological dimension of rings are
presented systematically in this book. There are 8 chapters. Its con-
tents are as following: rings and modules, homological dimension,
modules and their homological dimension over Noetherian rings, ho-
mological dimension of Coherent rings, x-Coherent rings and FGT-di-
mension, modules and their homological dimension over semi-local
rings » homological properties of dual modules, homological dimension
of group rings, skew group rings, crossed products and group graded
rings.

This is a reference book for mathematicians and research stu-
dents who have studied Abstract Algebra and have some elementary

knowledge about Homological Algebra.



PREFACE

Homological dimension of rings is one of the main research field
in ring theory. Since 1980's the research about non-commutative
Noetherian rings and coherent rings largely developed and extended
the classical results about homological dimensions of rings. The new
results and methods have been applied to other mathematics subjects
and other Algebra branches. ‘

In this book we focus on homological dimensions of rings and we
suppose that the readers are familiar with Abstract Algebra and have
some knowledge about Homological Algebra. Many new results are
included in this book. Chapter one is an introduction about rings and
modules. Chapter two states many classical results about homological
dimensions of rings and modules. and the Ng dimension is also stud-
ied. In these two chapters, for many theorems we state the results and
omit the proofs,but relevant references are pointed out. Chapter three
is specifically for homological dimensions of Noetherian rings. In
chapter four we generalize some classical results about Noetherian
rings to coherent rings, coherent FP-rings are discussed and the
structure and classification of (a, 2.b)-rings are studied too. In chap-
ter five m-coherent rings and FGT-dimension are studied. Chapter six
is designed to generalize the results of local rings to semilocal rings.
Chapter seven is about the homological character of dual modules.
Chapter eight is devoted to the study of homological dimensions of
group rings, skew group rings, crossed products and group graded

rings. This chapter is written by Professor Yi Zhong.




This book is a reference book for mathematicians and mathemat-
ics students. It can also be used as a textbook for research students in
their sencond year.

In this book we collected many new results and referred to many
books and papers. We are very grateful to the original authors. 1
would also like to express my gratitude to my supervisors, Professors
Zhang Herui., Zhou Boxun. Liu Shaoxue and Wang Shigiang. It is
them who guided me to study ring theory and homological Alge-
bra. 1 also hope to thank Guangxi Teachers’ University Press and
Guangxi Natural Science Foundation for their support for the publica-
tion of this book. I am also indebted to Professor Yu Xinhui, who has
been of great assistance in the prodution of this book, and to Zhao Ju-
tao, Huang Jihong, Zhang Jicheng, who have used parts of the earlier
text in a course of a term,and have called my attention to many places
where improvements in the exposition could be made.

Finally, please excuse the shortcomings or errors appeared in this
book. I would be glad to hear some suggestions and comments.

Cheng Fuchang
Guangxi Teachers University, Guilin
February, 1998.
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