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Preface 
In th e sam e wa y tha t th e stud y o f holomorphi c function s o f on e comple x 
variable leads immediately to the recognition that ther e is a relation betwee n 
the stud y o f powe r serie s an d o f Fourie r series , th e correspondin g stud y 
of holomorphi c function s o f severa l comple x variable s lead s t o th e stud y 
boundary value problems for the Cauchy-Riemann operator d  in the typically 
strongly pesudoconvex domain , the uni t bal l Bn + i i n C n + 1 . A s it turn s out , 
<9Bn+i i s the on e poin t compactificatio n o f th e Heisenber g grou p H n. (Fo r 
n =  0 , th e uni t circl e ca n b e identifie d t o th e one-poin t compactificatio n 
of th e rea l lin e R. ) Thi s grou p no t onl y act s o n <9B n+i, bu t als o leave s 
the boundar y operato r <9 & invariant i n th e sens e o f distributions . Thes e 
analogies driv e the analysi s o f the boundar y valu e problem fo r 8  an d make s 
this analysi s dependen t o n th e Fourie r analysi s o f th e nilpoten t Li e grou p 
Hn. Thi s ha s bee n th e approac h take n i n th e significant , insightfu l wor k 
of E.M. Stei n an d hi s collaborator s (se e e.g.,  Follan d an d Stei n [1] , Miiller, 
Ricci an d Stei n [2] , [3]). 

In thi s shor t monograp h w e tak e a  slightl y mor e direc t path , inspire d 
by th e wor k o f R . Beals , B . Gaveau , D . Geller , P . Greiner , J . Peetre , E.M . 
Stein an d R . Strichartz , reducin g th e analysi s t o th e symboli c calculu s as -
sociated t o th e operato r d^ , th e Laguerr e calculus . Th e advantag e o f thi s 
approach i s tha t i t lead s t o a n "elementary " introductio n t o th e stud y o f 
the Cauchy-Rieman n operato r an d it s fundamenta l question s fo r graduat e 
students whos e backgroun d knowledg e include s onl y on e yea r i n comple x 
analysis, a s thos e a t th e Universit y o f Maryland , Colleg e Park . On e o f th e 
additional payoff s o f thi s approac h i s tha t th e student s ar e als o introduce d 
to th e stud y o f Lie groups vi a th e stud y o f the concret e compac t Li e grou p 
SO(n) an d th e simples t non-commutativ e an d non-compac t Li e group , th e 
Heisenberg grou p H n . Thi s grou p serve s a s a  mode l i n man y ways : a s a 
contact manifold , a  strongly pseudoconve x boundar y i n C n + 1 , an d a  subrie -
mannian o r Carnot-Caratheodory manifold . Not e that althoug h th e concep t 
of pseudoconvexity i s essential to a  complete study of the theory o f function s 
of severa l comple x variables , i t doe s no t pla y a n explici t rol e here , thu s ac -
comodating the reduced backgroun d knowledg e of the students rathe r small , 
while motivatin g the m t o continu e thei r stud y o f severa l comple x variable s 
on thei r ow n o r throug h mor e advance d courses . 
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Another objectiv e w e had i n mind was , in the traditio n o f the Calderon -
Stein-Zygmund school , t o introduc e th e studen t t o non-conventiona l bu t 
elementary problem s i n harmonic analysi s tha t aris e naturall y ou t th e basi c 
ideas o f rea l an d comple x analysis ; differentiatio n o f integral s an d Cauch y 
criterion fo r holomorphicity , namely , th e Pompei u an d Morer a problem s i n 
the uni t bal l an d th e Heisenber g group . Afte r all , i t i s t o thi s schoo l o f 
thought tha t w e ow e wha t no w seem s obvious , th e seemles s integratio n o f 
harmonic analysis , comple x analysis , an d partia l differentia l equations . A 
glance a t th e tabl e o f content s shoul d reassur e th e prospectiv e reade r and , 
hopefully teacher , tha t thi s book may provide a natural introduction to wider 
classical analysis . 

This work owes much to the generous help of many people, some of whom 
even allowe d u s t o us e unpublishe d material , whil e other s gav e importan t 
advise an d valuabl e criticism : R . Beals , B . Gaveau , P . Greiner , J . Horvath , 
A. Koranyi , S . Krantz , D.H . Phong , E.M . Stei n an d Y.T . Siu . Heartfel t 
thanks als o t o ou r collaborators : M . Agranovsky , D . Pascua s an d L . Zal -
cman, whos e joint work s with u s ar e use d i n the las t thre e chapters , a s wel l 
the Internationa l Pres s an d it s editors , an d S.T . Ya u fo r hi s ver y usefu l 
suggestions. 
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