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PART I .  T H E  G E O M E T R I C  P R O B L E M  

1. Preliminaries 

A mapp ing  ~:M1-->E 2, with M 1 an  oriented 1-manifold (differentiable 1-mani- 

fold), is called a representation (regular representation if i t  possesses a continuous non- 

vanishing tangent  ~'); such a mapp ing  will be described b y  complex valued funct ion 

(t) = ~ ( t )+ i~  (t). An image point  ~o of a regular  representa t ion  is a simple crossing 

point if there exist  exac t ly  two dist inct  points  to and  to' such t h a t  

(to) = ~ (to') = r 

and  the tangents  ~' (to) and  ~' (to') are l inearly independent .  A regular  representa t ion  

is normal (Whi tney [12], p. 281) if it has a finite number  of simple crossing points  

and  for every  other  image point  ~ has but  one pre- image point  t. A pair  of repre- 

sentat ions (regular representat ions)  ~1 ~nd ~2 are equivalent if there exists a sense- 

preserving homeomorph i sm ~ of M 1 onto M 1 such t ha t  ~ e = ~ l o ~  (and if ~ ' ( t )  is 

cont inuous wi th  ~0' (t)=~0). Wi th  this equivalence relat ion one m a y  define a regular 

(normal) Curve as an oriented curve with a regular  (normal) representat ion.  

A mapp ing  F : M 2 - ~ E  2, with M 2 a 2-manifold,  is open if for every  open set U 

in M 2 the set F(U) is open in E2; F is light if the pre- image of every  point  is 

to ta l ly  disconnected; F is interior if F is l ight and  open. 

THEOREM (Stoilow [8], p. 121). For every interior mapping F o/ a mani/old M e 

into the complex plane there exists a homeomorphism H o/ M e onto a Riemann Sur/ace 

R and an analytic /unction W o/ R into the complex plane such that F = W o H. 


