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The Turing Machine 



Non-computable numbers, 
halting problem, Gödel … 



Complexity 



Road trip stopping at major U.S. 
landmarks 



Traveling Salesman Problem 















Simulated annealing 









Computational complexity 2.0  

  Number of  steps a TM takes to solve the problem 

  Number of  steps a TM takes to solve the problem in the 
worst case 

  Average time needed to solve a probable instance of  the 
problem 

  Computational problems become statistical physical 
problems 

  Worst case scenario is astronomically improbable in the 
thermodynamic limit (infinit number of  cities) 

  Simulated annealing is the best heuristic method as of  today 

 



Adiabatic Quantum Computation 



Adiabatic theorem 















D-Wave 

























Programming D-Wave 



Map coloring problem 





Objectives 





Maping onto the unit cell 



Code 



Neighbors and cloning 



GUI 



Chunks 







GUI 



Outlook 





FMO as a little quantum 
computer 

Fleming and Engel (Nature, 2007) 



FMO is searching the energy 
minimum 




