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  Self	  Assembling	  systems:	  
  the	  manufacture	  of	  a	  desired	  structure	  via	  autonomous	  

behavior	  of	  the	  constituent	  parts	  

  Future	  Applications:	  
  Simulate	  biological	  processes	  
  Robotics	  
  Aerospace	  
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  Create	  Simulation	  	  

  Compute	  the	  time	  complexities	  and	  

reaction	  graphs	  of	  the	  process	  

  Analyze	  the	  effect	  of	  catalysts	  

  Using	  a	  collision	  probability	  factor	  

  Simulating	  with	  real	  catalyst	  particles	  	  
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Three	  Arm	  Junctions	  in	  DNA	  Strands:	  
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Advantages:	  
  Faster	  
 More	  Flexible	  
  Less	  Redundancy	  
  Easy	  Access	  to	  Outputs	  

Disadvantages:	  
  Hard	  to	  create	  moving	  bodies	  
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Particles	  Collide	  

Share	  Labels	  

Run	  Conditional	  
Algorithm	  

Bind	  Together	   Bounce	  Away	  

Graph	  Grammar	  
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-‐-‐Monomer	  
-‐-‐Unstable	  	  Dimer	   	  	  

-‐-‐Three	  Arm	  Junction	  	  

Legend:	  
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-‐-‐Monomer	  
-‐-‐Catalyst	  
-‐-‐Catalyst	  and	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  Monomer	  
-‐-‐Unstable	  	  Dimer	  
-‐-‐Three	  Arm	  Junction	  	  

Legend:	  
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  Not	  much	  correlation	  
  Pattern	  of	  threes	  
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  More	  catalyst	  =	  Faster	  completion	  time	  

  Too	  much	  catalyst	  will	  result	  in	  less	  final	  product	  

Experimental	  Reaction	  Graph	  
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  Simulate	  more	  complex	  
self-‐assemblies	  

  Make	  simulation	  more	  
user	  friendly	  

  Create	  software	  for	  self-‐
assembling	  robots	  
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Does	  not	  stick	  to	  any	   Destroys	  all	  bonds	  
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