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Preface 

Conformal mappin g and boundary value problems are two major branche s 
of comple x functio n theory . Th e forme r i s the geometri c theor y o f analyti c 
functions an d the latter is the analytic theory governing the close relationship 
between th e abstrac t theor y an d man y concret e problems . Moreover , ther e 
is also an intimat e relationshi p betwee n conforma l mapping s an d boundar y 
value problems. 

The first three chapters of this book deal with the existence and uniqueness 
of conformal mapping s from multipl y connected domains to various canoni-
cal domains, as well as certain propertie s o f univalent function s an d explici t 
representation formula s o f conformal mappings . Th e methods used to arrive 
at thes e result s ar e diverse . Fo r example , t o ge t th e existenc e o f conforma l 
mappings fro m multipl y connecte d domain s t o canonica l domains , w e us e 
the metho d o f locatin g extrema , th e continuit y method , an d th e modifie d 
Dirichlet proble m fo r analyti c functions . T o ge t th e explici t representatio n 
formulas of the conformal mapping s from polygon s bounded by straight lines 
or circula r arc s t o th e uppe r half-plan e o r uni t disc , w e us e th e metho d o f 
analytic continuation . I n addition , th e us e o f th e convergenc e propertie s o f 
sequences o f analyti c function s i s among th e mai n ingredient s i n th e proo f 
of many theorems concerning conforma l mappings . 

The remainin g thre e chapter s giv e a  fairl y detaile d introductor y accoun t 
of th e basi c boundar y valu e problem s fo r analyti c function s o n multipl y 
connected domain s (th e Riemannia n boundar y valu e problem , th e Hilber t 
boundary valu e problem , etc.) , a s well a s those fo r harmoni c function s (th e 
first, second , an d thir d mixe d boundar y valu e problem s an d th e irregula r 
oblique derivativ e boundar y valu e problem) . Here , w e hav e no t use d th e 
method o f integra l equation s whic h i s common i n th e stud y o f thes e prob -
lems. Rather , w e first use subharmonic function s o f conforma l mapping s t o 
prove the existence o f solution s fo r th e harmoni c functio n Dirichle t bound -
ary valu e proble m o n multipl y connecte d domains . Then , o n th e basi s o f 
a prior i estimate s fo r th e solution s o f thes e boundar y valu e problems , w e 
use th e continuit y metho d an d relate d method s t o prov e th e solvabilit y o f 
the aforementione d analyti c functio n Hilber t boundar y valu e problem . W e 

vii 
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also give the integral representation formula s fo r the solutions of these prob-
lems. A s fo r th e Rieman n boundar y valu e proble m fo r analyti c functions , 
we hav e followe d th e usua l metho d o f usin g integral s o f th e Cauch y type . 
The existence of solutions for certain boundary value problems for harmoni c 
functions i s based on the solvability of these problems for analyti c functions . 
We also discuss a new kind of mixed boundary value problem which consist s 
of generalizing, in the third boundary value problem, the boundary conditio n 
involving the directiona l derivative . 

In orde r t o mak e clea r th e connectio n betwee n th e theor y o f conforma l 
mappings an d certai n boundar y valu e problems , we have included a  discus-
sion o f thi s connectio n i n al l the chapters . Moreover , w e have writte n tw o 
appendices to give a brief introduction to the theory of quasiconformal map -
pings and the connection between boundaries and singular integral equations. 
We have also included som e exercises for th e benefit o f the readers . 

The writin g o f thi s boo k wa s based o n th e author' s man y year s o f expe -
rience i n teachin g an d scientifi c research . It s conten t ha s bee n use d man y 
times a s a  text fo r uppe r divisio n undergraduat e course s a s well a s elemen -
tary an d advance d graduat e course s a t Pekin g University . Th e constructiv e 
suggestions an d valuabl e advic e tha t th e autho r ha s receive d ove r th e year s 
have resulte d i n man y revisions . H e shoul d especiall y than k th e followin g 
individuals fo r significan t improvement s i n bot h conten t an d expositio n o f 
the presen t text : Professor s Zhuan g Zi-Tai  an d L u Jian-Ke , an d Messieur s 
Dai Zhong-Wei, Chen Fang-Quan, Huang Sha, Tian Mao-Ying , and Wu Zhi-
Jian. Du e to the author' s limitations , there ar e bound t o be many defect s i n 
the book, an d the author would welcome the criticisms o f the readers . 

Guo-Chun We n 

Peking Universit y 

May, 198 4 
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