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•  	
  Unary	
  encoding	
  (Padberg	
  /	
  Lee	
  and	
  Wilson,	
  early	
  00’s):	
  

•  	
  Smallest	
  Binary	
  encoding	
  (V.	
  and	
  Nemhauser	
  ’08,	
  Muldoon	
  ’12):	
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•  	
  Unary	
  encoding	
  (Padberg	
  /	
  Lee	
  and	
  Wilson,	
  early	
  00’s):	
  

•  	
  Smallest	
  Binary	
  encoding	
  (V.	
  and	
  Nemhauser	
  ’08,	
  Muldoon	
  ’12):	
  

•  	
  Adding	
  lower	
  bounds	
  (#	
  hyperplanes	
  ≥	
  dimension):	
  



Prac0cal	
  Construc0ons	
  for	
  Mul0variate	
  
Piecewise	
  Linear	
  Func0ons	
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•  Size	
  of	
  unary	
  formula0on	
  is:	
  	
  	
  	
  	
  	
  
(Lee	
  and	
  Wilson	
  ’01)	
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• Lower	
  bound:	
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•  Size	
  of	
  unary	
  formula0on	
  is:	
  	
  	
  	
  	
  	
  
(Lee	
  and	
  Wilson	
  ’01)	
  

m	
  

m	
  

•  Small	
  binary	
  formula0on	
  for	
  
union	
  jack	
  triangula0on	
  of	
  size:	
  
(V.	
  and	
  Nemhauser	
  ’08)	
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• Lower	
  bound:	
  



Beyond	
  Union	
  Jack:	
  Exploit	
  Redundancy	
  

•  Embedding-­‐like	
  formula0on	
  for	
  triangula0ons	
  with	
  
“even	
  degree	
  outside	
  the	
  boundary”	
  

✓	
   ✗	
  

• Formula0on	
  size	
  slightly	
  larger	
  than	
  for	
  union	
  jack:	
  

• Formula0on	
  fits	
  independent	
  branching	
  framework	
  
(V.	
  and	
  Nemhauser	
  ‘08)	
  

Embedding	
  Formula0ons	
   21	
  /	
  24	
  



Summary	
  

•  Embedding	
  Formula0ons	
  =	
  Systema0c	
  procedure	
  
–  Encoding	
  can	
  significantly	
  affect	
  size	
  

•  Complexity	
  of	
  Union	
  of	
  Polyhedra	
  beyond	
  convex	
  hull	
  
–  Embedding	
  Complexity	
  (non-­‐extended	
  ideal	
  formula0on)	
  
–  Relaxa0on	
  Complexity	
  (any	
  non-­‐extended	
  formula0on)	
  
–  S0ll	
  open	
  ques0ons	
  on	
  rela0ons	
  between	
  complexity	
  

•  More	
  details	
  (prac0cal	
  formula0on	
  construc0on)	
  
–  Embedding	
  Formula0ons	
  and	
  Complexity	
  for	
  Unions	
  of	
  Polyhedra,	
  
arXiv:1506.01417	
  

•  Applica0on	
  to	
  facility	
  layout	
  problem	
  (Huche?e,	
  Dey,	
  V.	
  ‘14)	
  
–  INFORMS	
  2015,	
  Philadelphia,	
  Nov	
  2nd	
  

•  Extension	
  to	
  unions	
  of	
  convex	
  sets	
  =	
  representability	
  (Soon	
  J)	
  
•  More	
  on	
  independent	
  branching	
  =	
  SOSK	
  (Huche?e,	
  V.	
  ‘??)	
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