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Preface

This book contains the first systematic exposition of the presently
known theory of K-loops. Besides this, it presents some new results
and many examples. Furthermore, the two most important appli-
cations are described in detail. Since about ten years the subject
of K-loops has grown rapidly, so it seemed reasonable to put things
in order.

There are not many books on quasigroup and loop theory. The
oldest are Bruck’s [20] and Belousov’s [10]. Pflugfelder’s [94]
is used as a general reference for the collection of survey articles
[24]. Some basic loop theory is also contained in books on projective
planes, such as Pickert’s [95]. More specialized, but with very
different orientation are Sabinin’s recent [107] and Ungar’s most
recent [119] publications. Therefore, most of the material covered
has not appeared in book form before.

Chapters 1–6 try to unfold the theory in a coherent and self con-
tained way, and could be used as a text. The only prerequisite
is basic algebra, in particular, group theory. With very few ex-
ceptions1 complete proofs are given. Examples are later given in
Chapters 9,11,12. However, for a course Chapter 12 can be devel-
oped as needed to enrich the theory with examples.

Chapters 7–11 are more like research notes, and only partially suit-
able for the classroom. Still, proofs are concise, but complete. Ad-
ditional prerequisites for Chapter 9 are some linear algebra and
matrix groups over ordered fields, a bit of ring theory for Chap-
ter 11, and a basic knowledge of special relativity in Chapter 10.

While Chapters 2–7 build up almost linearly, later sections have
only the following additional dependencies: Chapter 9 and Chap-
ter 11 both use Chapter 8 for some special results. Chapter 10
builds on Chapter 9, but not on Chapters 7,8.

We have opted not to include exercises. However, some of the
remarks can be used as such.

1 These exceptions are some results on the isotopy of Bol and K-loops,
which are not used elsewhere in the book.
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The appendix is meant to put the material into a historic perspec-
tive, and should be seen as a supplement to the introduction. It is
definitely not the result of conclusive research on the history of the
subject.

Enumeration of theorems is straightforward. Occasionally equa-
tions are numbered (i), (ii), etc. These numbers will only be re-
ferred to locally, i.e., within a section. Remarks are not enumer-
ated, for they are not cited in the text.

Finally, it gives me great pleasure to thank Andrea Blunk, Helmut
Karzel, Wen-Fong Ke, Michael K. Kinyon, Sebastian Rudert and an
anonymous referee for many valuable comments and suggestions.
I am especially grateful to Alexander Kreuzer for carefully reading
the manuscript. Without his help many typos, obscure statements,
and inconsistencies would have gone undetected.

Kaufering, September 2001 Hubert Kiechle

The graph on the cover depicts the relationship of various struc-
tures discussed in the book.




