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Preface 

Complex manifol d ha s bee n sittin g i n th e overla p o f quit e a  fe w branche s o f 
mathematics, suc h a s differentia l geometry , algebrai c geometry , severa l comple x 
variables, global analysis, topology, algebraic number theory , mathematica l physics , 
etc.. 

On on e hand , comple x manifold s provid e a  rich clas s o f geometric objects . Fo r 
instance, th e (common ) zer o locu s o f an y (generi c se t of ) comple x polynomial s 
is alway s a  comple x manifold . I n fact , unti l ver y recently , th e connecte d su m o f 
simply connecte d algebrai c surface s ha s bee n th e onl y know n example s o f simpl y 
connected smoot h 4-manifolds . O n th e othe r hand , comple x manifold s behav e 
rather differentl y tha n generi c smoot h manifolds . The y ar e muc h mor e coherent . 
The existence of a complex structure ofte n impose s topological consequence s on th e 
underlying smoot h manifold . Fo r instance , onl y a  rathe r specia l kin d o f compac t 
smooth manifol d ca n admi t a  Kahleria n comple x structure . A s anothe r example , 
the group of biholomorphisms o f a compact comple x manifold i s finite  dimensional , 
while the diffeomorphism grou p of a smooth manifol d i s always infinite dimensional . 

This rich yet restrictiv e characte r make s complex manifold a  rather specia l an d 
interesting objec t o f study . Thi s boo k i s abou t th e differentia l geometri c aspect s 
of complex manifolds . Ou r mai n goa l i s to provid e a  self-contained , comprehensiv e 
approach t o th e subject , an d savin g th e reader s fro m travelin g bac k an d fort h 
between tw o set s o f book s i n learnin g th e subject . Also , i n th e las t chapter , w e 
include som e mor e recen t result s i n the field,  mos t o f which ar e no t ye t collecte d i n 
textbooks. 

The boo k i s divide d int o thre e parts , eac h contain s thre e chapters . Th e firs t 
part contain s standar d material s fro m genera l topology , differentiabl e manifold , 
and basi c Riemannia n geometry . Th e secon d par t discus s comple x manifold s an d 
analytic varieties, sheaves and holomorphic vector bundles, as well as a brief accoun t 
of th e surfac e classificatio n theory , whic h provid e th e reader s wit h som e concret e 
examples o f complex manifolds . Th e las t par t i s the mai n purpos e o f the book , i n 
which we discuss metric , connection , curvatur e an d th e various role s they playe d i n 
the study o f complex manifolds . W e also collected som e exercises a t th e end o f each 
chapter. Mos t o f the m ar e rangin g fro m straigh t forwar d t o mediu m challenging , 
and serv e the purpose o f enhancing th e comprehension o f the topics . A  few of the m 
are more challenging , an d coul d b e regarded a s questions leadin g to supplementar y 
readings. 

Vl l 



V l l l PREFACE 

Part o f the material s i n this boo k hav e been use d b y the autho r i n the lecture s 
of a graduate cours e given a t Ohi o Stat e Universit y i n 1998/99 , a s well as in a  min i 
course taugh t i n th e 199 8 summe r schoo l a t Nanjin g University . W e woul d lik e 
to than k th e student s wh o participate d fo r thei r feedback s an d suggestions , whic h 
made th e boo k relativel y mor e focuse d an d readable . W e would als o lik e to than k 
Eric Loubeau , G . Tian , H . W u an d S- T Ya u fo r severa l valuabl e correction s an d 
suggestions toward s th e manuscript . Finally , w e woul d lik e t o than k NSF , NSA , 
Sloan Foundatio n an d th e Ohi o Stat e Universit y fo r th e financia l support , whic h 
made th e writin g o f thi s boo k possible . 

Fangyang Zhen g 
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