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A Word to Chinese Students

A group theory course is likely to be different from your previous mathematics
courses in several ways. There are very few equations to solve, even fewer formulas.
Although there will be definitions and theorems to learn, rote learning memoriiation
alone will not carry you through the course. Understanding concepts well enough to
apply them in a variety of settings is essential for success.

This book is also likely to be different from other group theory texts in several
ways:

“We want to introduce the reader to some of the developments in this area that
contributed to this success or may open new perspectives for the future” (quoted from
the preface of English edition of this book).

“The text serves as a springboard for deeper study in many directions” (quoted
from H. Bechtell, Mathematical Reviews).

“The notation of action, in all its facets, like action on sets and groups, coprime
action and quadratic action, is at the center of our exposition” (quoted from the
English edition of this book).

“This is a first book which shows us the amalgam method and moreover shows
how it works” (quoted from G. Stroth, Zentralblatt).

The first eight chapters are intended to give a fast and direct approach to those
methods and results that every student should know who is interested in finite groups.
The first eight chapters are accompanied by exercises. These exercises are important
and they should allow the students to get engaged with group theory and to find out
~about their abilities.

Two distinctive features of this course are a higher level of abstraction and more
empbhasis on proofs than you have perhaps encountered in earlier mathematics course.
One of the features is proofs. Before you close the book right here, let us tell you
something about how proofs are handled in this book. The goal is for you to be able
to read proofs intelligently and to produce proofs on your own. The way we help you
to achieve this goal may remind you of your composition classes. First, you read,
analyze and study many examples. Next, you try your hand at the specific style and

rewrite it to produce an essay or whatever form is required. There are no formulas
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or rote procedures for writing.

In this book we give you lots of proofs to read and analyze. Some exercises ask
you to outline, analyze or critique a proof. Other exercises require the completion of
partial proofs. Finally, there are many opportunities for you to construct a proof on
your own. Believe us, reading and writing proofs are learnable skills.

On a large scale, we hope this text helps you become a reflective learner and an
innovative problem solver.

Best wishes for a successful and interesting experience.

Hans Kurzweil
Bernd Stellmacher
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F1E EFXFAHI

AT A RIS I — SR A S, XSS K AE A TR, B
HIRBF RIS, FRAZEH N RAERAER (ERENENPLEE
FR A B ).

L1 B AT B

—MNEZBEE G KA (group), RN E—NEFEXT (z,9) EGx G,z My
fIFEER (product) zy € G FEMEM, IF AW E TR A

L5 (associativity) SHERM z,v,2 € G, z(yz) = (zy)=.

FFEBAITT (identity) 7E G PHE—NTE e, WEBN 2 € G #H e =
ze=z.

FEAEIETT (inverse element) XHE— z € G HHE—ATE 27 € G, 8

R G e

R (commutativity) XA =,y € G HE 2y = yz,
WIFREE G 3Bt @ (AR AbelBs).

T3, 8T G BRA—ANEE. GAHEST NESE (generalized associative
law): G HITEK z; BT 125 - - -z, SHE—A (BEH) TINIES 177 REBL AR
FFTCE. Bl z; BFRFRMER, AT FEA 2122 - 2.

G HIBALTE e TTLHEN 1(R 1c). MR G RAHBE, B HIMEHRI, o T
LLigk 0(ER 0c).

i

G* := {z € G|z # €}

W eG, y My &z FHEANYT, NH

ye = (112)y2 = y1(zy2) = y1.

@ Wk & WR—ANEATC, WA e =ee’ =e. TR G HIHALTTRME—HHER.
@ ZBIHENMELR. W, HHER (2,y) BEHTELH z+y, Wi 2 5 y K50 (sum).



