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Computa,onal	
  Geometry	
  

Area	
  and	
  Triangula,on	
  

The	
  Cross	
  Product	
  

•  A	
  vector	
  opera,on	
  

•  Geometric	
  significance	
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Area	
  of	
  Triangle	
  

•  A(△)	
  =	
  ½|(v1-­‐v0)X(v2-­‐v0)|	
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Area	
  of	
  Polygon	
  

•  Convex	
  polygons:	
  	
  

•  General?	
  
2A(P) = (xiyi+1 − yixi+1)
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How	
  Many	
  Dis,nct	
  Triangula,ons?	
  

•  A	
  diagonal	
  exists	
  between	
  any	
  two	
  non-­‐
adjacent	
  ver,ces	
  of	
  a	
  polygon	
  P	
  iff	
  P	
  is	
  a	
  
convex	
  polygon	
  

Theorem	
  

•  The	
  number	
  of	
  triangula,ons	
  of	
  a	
  convex	
  
polygon	
  with	
  n+2	
  ver,ces	
  is	
  the	
  Catalan	
  
number:	
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Edge	
  Contrac,on	
   Reflex	
  Ver,ces?	
  

Big-­‐O	
  Nota,on	
  

•  Upper	
  bounds	
  on	
  the	
  growth	
  rate	
  of	
  func,ons	
  
and	
  running	
  ,me	
  of	
  algorithms.	
  

•  n	
  represents	
  input	
  size,	
  i.e.	
  a	
  list	
  of	
  n	
  elements.	
  
•  Constants	
  are	
  ignored	
  and	
  only	
  the	
  dominant	
  
term	
  ma^ers	
  

•  A	
  for-­‐each	
  sequen,al	
  loop	
  is	
  O(n)	
  
•  A	
  nested	
  for	
  where	
  inner	
  loop	
  runs	
  y	
  ,mes	
  and	
  
outer	
  loop	
  runs	
  x	
  ,mes	
  is	
  O(xy),	
  or	
  O(n2)	
  

Triangula,on	
  

•  By	
  ear	
  removal	
  
– Search	
  for	
  an	
  ear-­‐diagonal	
  
– Cut	
  off	
  ear	
  and	
  repeat	
  on	
  the	
  rest	
  of	
  the	
  polygon,	
  
which	
  now	
  has	
  n-­‐1	
  ver,ces	
  

•  Complexity?	
  

Monotone	
  Polygon	
  


