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Commentationee Mathematicae Universitatis Carolinae 

13,2(1972) 

ON REAL SUBMANIFOLDS of C 2 and C* 

Alois §VEC, Praha 

(Preliminary communication) 

In what follows, I determine the structure of some 

real submanifolds of € and. € which are invariant 

under a transitive group of holomorphic mappings. The full 

exposition is to be published in Czech.Math.J. The results 

were obtained during my stay at the universities of Delhi, 

Chandighar and Bombay and at the Tata Inst, of Fundamental 

Research in Bombay under the Czechoslovak-Indian Cultural 

Exchange Programme. 

1. In C^ f consider the coordinates (z^,.*., «^) , 
x4, = *.i + ityji * *-•* u * C'*--* R ̂  ba ths ususl identi

fication L (Z^,...f %„} m ^ ^ ^ ^ ' M ^ , ^ ) . 

In 51 ^ , we have t he well known induced endoaorpl 
Zm> TO**, - 2 . i . w _ T B _ „ B 

J JT"---> *T , J*--ld.f givixby J - ^ - - - I 

B B 

y „ y m « . . _ - # Denote by T ths psaudogroup of sll local 

holomorphic diffeomorphisms in C"1 (or L ( D in K * 

resp.), let T^ c T be ths eub-pseudogroup of maps 

*4 « &i CzA,..., x^ ) satisfying 

AMS, Primary: 53B25 Ref.2. 3.933.3« 
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\M
 3C< «»>L -f . 

Let M"* c C ^ ha a real aubmanifold, l e t ua write 

again M"* inatead of u CM'"1') . Conaider a point 41. * 

€ M"* f the tangent apace T^ a T^ C )Am) , and define z^ 

ift T ,̂ n J T^ . Lftt 15 c r 4 , l a a neighbourhood CTc 

c M/WV of <f2, , conaider a vector f i e ld v auch that 

4^ m nr0 and /*£ e <r for each £ € 0". The map L £ ° : 

' *+~* *+/*+, ba Si^anby L ^ V ^ ) « ^ C i : ^ J/trJ^) , 

whera ar .» T^ — > T^ /-* if the projections L ^ (nr0 ) 

dependa on /*£ only. Let 0^ c T^ be the linear hull of 

the eat f ^ C L ^ (^)) . The map hf: * f c - * T ^ / ^ 

be defined by if* (%)** *%( tv, £<ir9 Oirll^) 9 arA : 

i T^ —*• 1^ ^ heing the projection* L ^ dependa on

ly on nrm aa well . L ^ and Ll? are the ao-called 

Levi mapa. 

Write G C M ^ ) - ^ ^ ^ ^ 1 rCM**) m M"* 1 and 

2. Conaider the caae /n, «• 3 , /m- <• 4- and the paeudo-

group F * Suppoftft <i**w, t^ « 2 , L ^ 4K 0 , L ^ =£ 0 

at each point f cil*. If 6 C M 4 ) ia tranaitiva on M* , 

C3 (M.*) ia a Lie group and dim G(M^) m. S . Let ua 

conaider a manifold M * with dim <3(M*) ~ S and the 

manifold N 4 given by 
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(1) *% - %% - * (z, -Z,f , Z$~ 23 - (Z, - *„>* . 

If .fi € _M4
; jeJf^ are arbitrary points, there is a 

neighbourhood (Tc 11^ of .ft and a f e T auch that 

f(CT) c H* , yGfi.) « £ , i.e., .M* and N* are lo

cally r -equivalent. The group G C K ^ ) ia 

(2) a^ «. Q,X^ + ir + c i , 

»^ • 4 O' c z^ + cS'x^ + cL + 2 c i , 

z'$ m ~ 42a,c*z^ - 6c£cz% + c&z% + £ - 4c** 

where a,, ir, c , ct, £ € Jt , 

3* Consider the case mm 2 , /m m 3 and the pseu-

dogroup I\ . Then dim v^ — 2 ; auppoae L ,̂ aft 0 

at each point 4% e M* . If Gf̂  CJH3) ia transitive on 

M , then i t i s a Lie group with dim G^CM*) £ 4* . Consi-

der the manifolds N^ , JfR , Jf̂  given successively by 

(3) ^ ^ + ^ ^ * ^ 6fc > 0 ) , 

(4) J^*a-»• 5^«a - -2* CX » 0) , 

(5) * C*. ~ 21) « <*„ - 2, ) 2 . 
2 C 4 1 

Let o^nv G^ (_M *) » 4 , Then there is exactly one mani

fold among the manifolds H^ , H^ , Jie - denote it by 

N - with the following property: 

Choose *fi e M*,$,e?Jl* , then there is a neighbour

hood (y c M} of /ft and a y e ] ^ such that y Cfi,) -r £ , 
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f((T)cH$. The groups GM CHl ) , <̂  CH\ ) and 
(3̂  C N^ ) art given by 

(6) a£ m acz^- /%xa , 

X̂ , m ^(JSX^ + Zxa) , 

where oc , ft * C , * Z + / 3 ( f » - ) , a e j j 

(7) x\ m " (*z^ + itrz%) , 

x'a - e* Cie^ + ^*A> * 

where a , if, e , d , f 6 R , a<i + Jlrc =-* -f $ 

(8) x^ sr e**'^ + .* + ci , 

*; * **i*czi+i('l-e***)x*+xa + d+2eH , 

where a,, ir, e , <i -S R * 

If dim G^ (H% ) * 3 and dim, t fy9 <j, 1 *S 2 , %, 

being the Lie algebra of G^ <Jd3) , then M9 ie local

ly r^ -equivalent (in the above sense) with one of the ma-

nifolda H^ given by 

(9) Cx^x^%+k,(z1-x%)% ~ 4 , 0 = # * , e R . 

ff^CflJ) i« given by 

(10) a£ v a ^ - M, ir xa + c , 

* * ~ ^ - c a « a + d , 

where a,, ir, e , ^ « R . «? + ***-* » 4 . 
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Karlova univaraita 
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Praha 1 

Ceakoalovanako 

(Oblátu* 29.3.1972) 
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