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In th is  note we a n s w e r  the  q u e s t i o n  p o s e d  by A r n o l ' d  [1] of w h e t h e r  the f u n d a m e n t a l  g roup  of the c o m -  
p l e m e n t  to an  a l g e b r a i c  c u r v e  in  C 2 c a n  have  n o n t r i v i a l  e l e m e n t s  of f in i te  o r d e r .  

1. C o n s i d e r  the c u r v e  r ~ c, de f ined  by the equa t ion  

X (X~ --  2~ (3 + ~) ~. + ~ (3~ ~ + 1)2) = O. (1) 

I t  c an  be shown tha t  ~L (c*\ r )  a d m i t s  a c o r e p r e s e n t a t i o n  by two g e n e r a t o r s  a ,  b w i th  r e l a t i o n s  a b  2 = b2a, a3b = 
ba  3, (ab) 2 = (ba) 2. The d i s t i n g u i s h e d  point  and the loops  r e p r e s e n t i n g  a and b l i e  in  the i n t e r s e c t i o n  of c * \ r  
w i th  the c o m p l e x  l ine  z = zo, w h e r e  z 0 i s  r e a l  and  s u f f i c i e n t l y  c l o s e  to 0. This  i n t e r s e c t i o n  is  a c o m p l e x  l ine  
p u n c t u r e d  a t  the poin ts  

x .  = ,~  (8 + ~o ~) - "oV'(g  _ ~)~. 

The d i s t i n g u i s h e d  point  l i e s  on the p o s i t i v e  ha l f  of the r e a l  a x i s ,  and  a and b a r e  r e p r e s e n t e d  by e l e m e n t a r y  
c i r c u i t s  a r o u n d  ~2 and ~ ,  r e s p e c t i v e l y .  

The c o r r e s p o n d e n c e  a - -  (1, 2, 3), b -  (1, 2) de f ines  an  e p i m o r p h i s m  of m (c~\r)  onto the p e r m u t a t i o n  
g r o u p  S(3),  whence  aba-lb -1 ~ 1. I t  is  e a s i l y  v e r i f i e d  tha t  (aba- lb-1)  3 = 1, i . e . ,  a b a - l b  -1 is  a n  e l e m e n t  of o r d e r  
t h r e e .  

2. See [3], e . g . ,  c o n c e r n i n g  the de f in i t i on  of the b r a i d  g roup  B(n) and i t s  a c t i o n  on  the f r ee  g r o u p  Fn ,  
deno ted  by ~o~,~ ~ Fn, • ~ B (n) below.  I t  is  known (cf. [1, 2]) tha t  B(n) is  i s o m o r p h i c  to the fundamen ta l  g roup  
of  the  r e g i o n  Gn ~ cn c o n s i s t i n g  of the poin ts  z l , . . . ,  z n a t  w h i c h  the p o l y n o m i a l  2`n + zl2,n-1 + . . .  + Zn does  
not have  m u l t i p l e  z e r o s .  

Le t  F be a n  a r b i t r a r y  a l g e b r a i c  c u r v e  in  C 2. We m a y  a s s u m e  wi thou t  l o s s  of g e n e r a l i t y  tha t  F is  the s e t  
of  z e r o s  of a p o l y n o m i a l  of the f o r m  p(z,  X) = 2`n + a l (z)xn-1 + . . .  + an(Z ) w i th  d i s c r i m i n a n t  d(z) ~ 0, w h e r e  the  
ai(z) a r e  p o l y n o m i a l s  in  one v a r i a b l e .  Then  p i nduces  a h o m o m o r p h i s m  p.- F~/=~1 (c \ {z I d (z) = 0)) --* B (n) 
(=,~l(Gn)). L e t  Tj . . . . . .  T m be any s e t  of g e n e r a t o r s  of the g r o u p  p . { F k } .  

THEOREM.  The g r o u p  ~ (cz \ r )  a d m i t s  the fo l lowing  c o r e p r e s e n t a t i o n .  G e n e r a t o r s :  i l l ,  • • • ,  fin (n is  t he  
d e g r e e  of the  p o l y n o m i a l  p wi th  r e s p e c t  to 2`). R e l a t i o n s :  ~j o r  i = flj, j = 1, . . . ,  n, i = 1, . . . .  m. 

The loops  r e p r e s e n t i n g  il l ,  . . . ,  fin a r e  the e l e m e n t a r y  c i r c u i t s  a r o u n d  the punc tu red  poin ts  of the g e -  
n e r i c  f i b e r  of the p r o j e c t i o n  of  c2 \ r onto the z a x i s .  

The d i f f e r e n c e  b e t w e e n  th is  t h e o r e m  and Z a r i s k i ' s  t h e o r e m  is  tha t  the b r a i d s  T i a r e  e v a l u a t e d  i n s t e a d  
of c o v e r i n g  i s o t o p i e s ,  w h i c h  m a k e s  the c o m p u t a t i o n  e a s i e r .  Thus fo r  c u r v e  (1), when  the g e n e r a t o r s  of ~l(G~) 
a r e  de f ined  by the p o l y n o m i a l s  ~l = (~ - 2'3)/( 2̀ 2 - (2'1 + ~2)2` + ((2'1 + 2̀ 2 )2 - z(2,~ - 2,2 )2 ) /4 ) ,  ~2 = (2  ̀- 2,1) (2  ̀2 - (~2 + 
2,3)X + (2  ̀2 + X3 )2 - z(2, 2 - X3)2)/4), w h e r e  2,1, 2,2, ~3 c o r r e s p o n d  to (2) and  z runs  o v e r  the uni t  c i r c l e  wi th  the 
p o s i t i v e  o r i e n t a t i o n ,  the a c t i o n  of  B(3) on F 3 is  g iven  by the f o r m u l a s  ~1 °~l  = c~l~2c~ ~, ~2 °a l  = ~ ,  ~ oa~ = ~ ,  

O~1 ° i f2  -- O~1, O~2 ° i f2  = O~20~30~21, O~3 °(Y2 = O~2" One c a n  put r l  = (~la2) 3, T2 = O'20"~O'21, T 3 = 0"210~10"2, T 4 = O~2, T 5 ---- O~l, SO 

tha t  then  a = f12, b = fl~, fli = f121f13f12 • 

A. A. B l a g o n r a v o v  S ta te  S c i e n t i f i c - R e s e a r c h  In s t i t u t e  of E n g i n e e r i n g  S c i e n c e .  T r a n s l a t e d  f r o m  F u n k t -  
s i o n a l ' n y i  A n a l i z  i Ego  P r i l o z h e n i y a ,  Vol. 14, No. 1, p. 5 7 ,  J a n u a r y - M a r c h ,  1980. O r i g i n a l  a r t i c l e  s u b -  
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A s e q u e n c e  (e n) in a coun tab ly  n o r m e d  s p a c e  E is s a id  to be  o r d e r a b l e  i f  t h e r e  ex i s t s  a s y s t e m  of  p r e -  
n o r m s  (I.  I s) def in ing  the in i t ia l  topology in E and such  tha t  fo r  e a c h  p a i r  of ind ices  nl,. ~ E N = {i, 2, . .} 

e i t h e r  len, l, >/ le,~l, V s E N  or  le,,Is ~< levi ,  V s ~ N ( w h e r e w e t a k e 0 / 0 = 0 ) .  
1 en ,  18÷1 I en ,  I~x 1%,  I~,.I I e m  Is+l 

This  g e n e r a l i z e s  the not ion of  r e g u l a r  b a s e s  due to D r a g i l e v  (cf. [1]). 

The pu rpose  of  this note is to s tudy  p r o p e r t i e s  of  uncondi t ional  b a s e s  in p roduc t s  of s p a c e s  hav ing  ab -  
so lu te  o r d e r a b l e  b a s e s .  

I t  is  p o s s i b l e  in  l a r g e  c l a s s e s  of  Koethe  s p a c e s  to so lve  the p r o b l e m  of q u a s i e q u i v a l e n c e  of uncondi t ional  
b a s e s  and ob ta in  g e n e r a l i z a t i o n s  of r e s u l t s  of  D r a g i l e v  [2], Z a k h a r y u t a  [3], and the au thor  [4] r e l a t i n g  to 
c l a s s e s  of  nuc l ea r  s p a c e s ,  and of Mi tyag in  [5], B a r a n  and the au thor  [6] fo r  individual  c l a s s e s  of  normuclear  
s p a c e s .  

1. A mono tone  Koethe  m a t r i x  (MKM) is a m a t r i x  of  nonnegat ive  n u m b e r s  [as(n)]s ,n= t such  that  as(n) _< 
as+l(n) , n, s = 1, 2 , . . .  fo r  i n c r e a s i n g  row ind ices .  

An MKM is c a l l e d  r e g u l a r  [1] if  the r a t i o s  a s (n ) / a s+ l (n )  a r e  n o n i n c r e a s i n g  in n fo r  e a c h  s .  A r e g u l a r  
MKM [as(n)] c o r r e s p o n d s  to cont inuous funct ions  

at (t) ---- as (~) -F (t n)[a, (n + t)  - -  a, (n)] ,  n ~ t < n -t- J, n, s = t ,  2 . . . . .  (1)  

such  tha t  the r a t i o s  a s ( t ) / a s + l ( t )  a r e  n o n i n c r e a s i n g  in  t. 

Le t  fE n) be a s e q u e n c e  of F r e c h e t  s p a c e s  (= c o m p l e t e  m e t r i z a b l e  loca l ly  convex  space s )  wi th  a f ixed 
s y s t e m  of p r e n o r m s  (I .  I(n)) "~ n = 1, 2, def ining the topology in the E n. We wi l l  denote  by (y,{E~, 

S S = t  ' " " " 

(]'l~))}) t,[%(~)] the s p a c e  of a l l  s e q u e n c e s  = -- (=~), x, ~ E~, n = 1, 2, . . . such  tha t  

I z I . =  ~ I x ](n)% (n) < oo, s = t ,  2 . . . . .  (2)  
I , t  . . . . . .  

wi th  topology def ined by the s y s t e m  of p r e n o r m s  (I. Is). 

LEMMA 1, A F r e c h e t  s p a c e  wi th  an  abso lu te  o r d e r a b l e  b a s i s  is  i s o m o r p h i c  to a s p a c e  of the f o r m  

{ } ~ ' 1  )t,t%(n)l def ined by s o m e  r e g u l a r  m a t r i x  [as(n) ] and s e t  of  s p a c e s  t~(n)= ~_  ~iJ~=l-II~llr,= ~, I K i l < ~  wi th  

I ~. Is(n) = sll~ll/1, s = 1, 2 . . . . .  kin) -< ~¢, n = 1, 2 . . . . .  

T H E O R E M  1. Le t  EL (~. { E -  , ~  ~.(l'~li~))}~)z,t%(n)] , w h e r e  the /~,~ = (~,, -~'~(n' ,)~,,[~,~,. - (,)1 a r e  d e t e r m i n e d  by the r e g u l a r  

MKM [as(n)(i)], n =  1, 2 . . . .  , kin,  i) -< ~,  n, i = 1, 2 . . . .  and n o r m s  in /k (n , i )  of  the f o r m  1.1~",o= stl.llt,, n , ~ N .  

t A s s u m e  the MKM [as(n)] s a t i s f i e s  the c o n d i t i o n  a s ( n ) ~ n  ~ a~,.l(n), s, n ~ N  and tha t  the p r e n o r m s  in E n and E a r e  
def ined by Eqs .  (2). 
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