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ABSTRACT 
From the general difficulty of simulating quantum systems classically, and in particular the existence of an efficient quantum algorithm for factoring, it is likely 
that quantum computation is more powerful than classical computation. Even quantum computation, however, has its limits: it is known that BQP, the class of 
problems efficiently solvable by a quantum computer, is contained in a rather obscure classical complexity class called AWPP, which is in turn contained in 
PSPACE. 
 
For the sake of comparison with the quantum case, I will discuss the computational power of more general theories, which can be defined in a probabilistic 
operational framework. Within this framework, one can identify physical principles that theories may or may not satisfy, such as causality (no signalling from 
future to past), or tomographic locality (local measurements suffice for tomography of joint states). I’ll then show that for any theory satisfying tomographic 
locality, whether or not causality is satisfied, problems that can be solved efficiently are contained in AWPP. I’ll also show that there is a theory satisfying both 
tomographic locality and causality that can solve all problems in AWPP efficiently. From these two results it follows that the class AWPP has a natural physical 
interpretation: it is precisely the class of problems that can be solved efficiently in tomographically-local theories. 
 
Finally, following Aaronson, I will consider adding the power of post-selection to the computational model. It turns out that if, as ever, we assume tomographic 
locality, then in a world with post-selection, quantum theory is optimal for computation. That is, a post-selecting quantum computer can efficiently simulate a 
post-selecting computer in any other theory. 
 
The talk is based on two papers: 
C. M. Lee and J. Barrett, arXiv:1412.8671 N. de Beaudrap, J. Barrett, M. Hoban and C. M. Lee, forthcoming. 
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