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Darboux Transformation in Soliton Theory

and Its Geometric Applications
Abstract

This book introduces the Darboux transformation method in
the soliton theory and its applications in differential geometry.
The main body consists of the recent work done by the three au-
thors. Chapter 1, 2 and 3 describe the general theory together
with a lot of interesting examples of the Darboux transforma-
tions in 1 + 1, 1 4+ 2 and higher dimensions respectively. Chap-
ters 4 and 5 are devoted to the applications of the Darboux trans-
formations in the theory of surfaces and harmonic maps in differ-
ential geometry. The central idea of this book is to provide ex-
plicit (purely algebraic in many cases) and universal algorithms
for solving nonlinear partial differential equations with Lax
pairs. This book is written for the persons with basic knowledge
of analysis, algebra and geometry at the college level. More-
over, Chapters 4 and 5 are written as independently as possible
of the previous chapters so that those who are especially interest-
ed in geometry will also find it convenient to read. This book can
be used as a textbook for graduate students and a reference book
for graduates and scientists in pure and applied mathematics and

related sciences.
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’ /1()’ f‘(l‘):¢(1" /1())’ f (1.1)
A=A, y
' =u-+ 2n ..,
‘ (1.2)
¢, (f’ /1) - ¢«r(1‘? A) - %55(1‘7 A)
u' ¢ (1. D
— ¢, —u'P =24, (1.3
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(ua SZS)/’(u,v ¢’)9 (1.4)
S#0
1.1.2 KdV Darboux
1885 Korteweg  de Vries
s Korteweg-de Vries
(KdV ). 60 . [e6] KdV
Schrodinger , KdV
u, + 6uw, + u,,, = 0 (1.5)
¢
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