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PREFACE 
In thi s book w e consider th e problem o f characterizin g the exterior differen -

tial form s whic h ar e orthogona l t o holomorphi c function s (o r forms ) i n a 
domain D  C  C n wit h respec t t o integratio n ove r th e boundary , an d som e 
related questions . We give a detailed accoun t o f th e derivation o f th e Bochner -
Martinelli-Koppelman integra l representatio n o f exterio r differentia l forms , 
which wa s obtaine d recentl y (1967 ) bu t ha s alread y foun d man y importan t 
applications. A  complet e proo f o f thi s representatio n ha s no t previousl y bee n 
available in our * literature . We stud y th e properties o f 3-close d form s o f typ e 
(/?, n  —  1), 0 *^p ^  n  —  1, which tur n ou t t o be th e dual s (wit h respec t t o th e 
orthogonality mentioned above ) to holomorphic functions (o r forms) in severa l 
complex variables , an d resembl e holomorphic function s o f on e complex varia -
ble i n thei r properties . A t th e en d o f th e book , w e giv e som e appUcations , i n 
particular t o th e problem o f multiplyin g distributions , an d als o a  brief histori -
cal survey and a  discussion of open problems . 

We hope tha t thi s littl e book wil l be usefu l t o mathematicians an d theoreti -
cal physicists interested in several complex variables. 

The greater par t o f th e results expounded belo w were obtained b y us durin g 
the year s 1970-73 . They wer e reporte d i n seminar s a t Krasnoyarsk , Mosco w 
State University , Ural s Stat e Universit y (Sverdlovsk) , an d th e Institut e o f 
Mathematics i n th e Siberia n Divisio n o f th e Academ y o f Science s o f th e 
USSR. W e than k th e participant s o f thes e seminar s fo r usefu l discussions . 
Above al l we ar e gratefu l t o G . M. Khenkin an d V . P . Palamodo v fo r valuabl e 
remarks. 

* Editor's note.  The author s mea n "Russian" . 
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SUPPLEMENT TO THE BRIEF HISTORICAL SURVEY 

§16 contains the solution to Problem 3 (see "Brief historical survey and open 
problems" which follows Chapter IV). All the results of this section are due to 
Kytmanov [2]-[4]. A special case of Problem 3 (viz., Problem 2) is discussed in 
§17. Theorem 17. 1 was proved fo r th e bal l i n C n b y Arono v [2] , and i n th e 
general case by Aronov and Kytmanov [1]. Theorem 17. 2 and Corollarie s 17.3 
and 17. 4 were obtained b y Aizenber g an d Kytmano v [1] , [2]. Corollary 17. 7 
was obtaine d fo r th e bal l b y Agranovski i an d Val'ski i [1] , and fo r arbitrar y 
domains by Stout [1] . Theorems 17. 9 and 17.1 0 were proved by Kytmanov [1]. 
The results of §1 8 are due to Aizenberg and Dauto v [1] . All the assertions of 
§19 excep t fo r Theorem s 19. 4 an d 19. 5 ar e du e t o Kytmano v [8] . Theorems 
19.4 and 19. 5 were proved b y Romano v [1] ; Theorem 19. 5 is in fac t tru e fo r 
arbitrary domain s wit h smoot h boundar y i n C n (Romano v [2]) . I n §2 0 dif -
ferential criteri a fo r th e existence of holomorphi c extension s o f function s ar e 
presented, whic h ar e criteri a differen t fro m th e tangentia l Cauchy-Rieman n 
equations. Theorem 20.1 was proved fo r domains D in Kahler manifolds with 
3D G C00 and/ e  C°°(Z> ) by Folland and Kohn [1]; in the form stated here, it 
is contained in Aronov and Kytmanov [1] . Theorem 20.4 is a reformulation o f 
a result of Forelli [1]. The remaining results of §20 are due to Kytmanov [7]. 

The strengthening of Theorem 6.1 (Theorem 21.5) was obtained by Dautov 
(see Aizenberg and Yuzhakov [1], Theorem 26.1). The results of §22 are due to 
Dautov. Weighted formula s fo r solvin g the 3-problem an d weighted estimate s 
(Theorem 23.1 ) were proved b y Dautov and Khenki n [1],[2] . Theorem 21.6 is 
due to Khenkin [5] . For a  =  0 , Theorem 23.2 (for function s o f th e Nevanhnna 
class) was proved by Khenkin [4]-[6 ] and Skoda [1], [2]; for a  > 0  (functions of 
the Nevanlinna-Dzhrbashy class) it was proved by Dautov and Khenkin [1] , [2] . 
In thes e papers , ther e i s als o a  generalizatio n o f Theore m 23. 2 t o strictl y 
pseudoconvex domains in manifolds. 
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152 HISTORICA L SURVEY 

Chapter VI I i s devote d t o th e solutio n o f Proble m 13 . The result s o f thi s 
chapter are due to Kytmanov [5], [6]. We note that, for n  = 1 , Theorem 24.1 is 
proved i n Bremerman n [1 ] (p. 49) . That par t o f Theore m 24. 2 which prove s 
that the boundary value of a harmonic function o f class H is a distribution can 
be deduced from a  theorem of Roitberg [1] which states that, if L is an elliptic 
operator o f orde r 2  m in a  bounded domai n £ 2 C R" with sufficientl y smoot h 
boundary, the n ever y solutio n /  o f th e equatio n Lf=0  wit h finite-orde r 
singularity o n 9J 2 defines a  certain distributio n o n 3fi . Theore m 24. 2 give s a 
method fo r constructin g thi s distribution . A  differen t metho d o f multiplyin g 
higher-dimensional distribution by means of analyti c representations has been 
proposed by Ivanov and Verzhbalovich [1] . We note that, with this method a s 
with ours, it would not be possible to have counterexamples like those of Itano 
[1]. 
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