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  human experience = the introspectively accessible, 
phenomenal aspects of  our mental lives: the progression of  
sensations, concepts, beliefs, thoughts, decisions, hopes, 
dreams that make up our conscious mental lives 

  how can we treat mind and world as a single evolving 
physical unit that contains human experience within it. 



Why should physics care about 
experience? 

  Experience is the ultimate source of  evidence for our 
theories.  

  Thinking and reasoning are natural processes that have a role 
in guiding the movements of  human bodies.   



The pessimistic outlook 

  Physics should to steer a wide berth from talking about 
human experience 

  If  the progress of  physics depended on resolution of  the 
mind-body problem that would be a disaster for physics 



The optimistic outlook 

  Problems and issues that are deeply contested and tend to 
form focal points for debates in philosophical discussions can 
be set aside for the purposes of  the physicist, whose primary 
interest is in trying to understand observation (as a source of  
information about the world) and the role of  thought in 
human behavior 



What can be set aside 

  The Hard Problem of  consciousness concerns the specifically 
not functionally definable notions of  qualitative character 

   Functional interpretations give us everything we need in 
order to address questions about observation and action as 
they appear in the problem space of  physics.   



   Features of  experience that escape functional 
characterization in terms of  their causal relations to 
something in the environment, or the role they play in 
guiding the movements of  the human body, don’t show up in 
the problem space of  physics 

  So nothing in that space is going to wait on their resolution.  



Is the mind properly characterized in 
computational or dynamical terms? 

 



The challenge from 
dynamical systems 
Agent-environment interactions 
involve a tightly coupled interaction 
of  continuous mutual causal 
interaction and are better 
characterized using the apparatus of  
dynamical systems theory  

Representational vocabulary, and 
the imputation of  a perception-
computation-action sequence 
misdescribes those interactions.  



Concession and digging in 

  The representation and computation style explanation is 
probably not particularly well suited to explaining the aspects 
of  cognition that are closely tied to ongoing stimulus.  

  It is most helpful in description of  cognitive activity carried 
out in the absence of  any constant, lawful and reliable signal 
from the local environment 



Why the computational 
description is revealing 

  The key to understanding the specifically intelligence-based route 
to evolutionary success has to do with our ability to exploit 
information.  

   In systems like human beings, behavior is not keyed directly to an 
environmental stimulus, but depends on the maintenance of  many 
bodies of  information and complex goal structures. 

  Systems in which complex information flow plays a key role tend 
to exhibit a kind of  complex articulation in which behavioral 
flexibility comes from being able cheaply to alter the inner flow of  
information in a wide variety of  ways.  

  That articulation is revealed in the computational description, but 
camouflaged in the purely dynamical description.  



Pluralism 

  The right approach to understanding how the human being 
fits into physics is a pragmatic pluralism in which charting 
the flow of  information is as important as the low-level 
dynamics  



Is the mind a computer?   
 



Yes and no 

  In the narrow, formal sense, no 

  The formal theory of  computation (as exemplified in Turing 
Machine Computationalism) is defined only for discrete state 
machines, and digitality is crucial to many classical results in the 
theory of  computability.  Neither of  these is a general feature of  the 
kind of  information-processing that the brain performs.  

  In the less formal, intuitive sense, yes 

  There is a less formal notion of  computation which is tied to the 
much more general idea of  automated information processing,but 
the notion of  computation there is too loose and permissive to do 
much work  



An ontological lesson 

  Computers give us concrete examples of  virtual machines.  

  A virtual machine is a generic world for a functional 
duplicate of  a real or hypothetical machine made not of  
mechanical parts, but of  virtual components 



  In providing examples of  
(running) virtual 
machines they show us 
how layers of  structure 
supports high level 
functionality, without a 
simple, visualizable 
isomorphism between the 
structure of  the high-level 
machine and the low-level 
hardware  



  In computers, a combination of  hardware and software 
technology produces of  a complex web of  (virtuo-) causal 
relationships between elements displayed on your screen 
when the machine is running.  

  The support for that network of  relationships, is all of  the 
layers of  accreted software developed over decades 



There won’t typically be a 
discernible structural 
correspondence between 
components of  the virtual machine 
and components of  the physical 
machine on which it runs.   

There won’t be processes, available 
on inspection of  the hardware that 
look like the processes executed by 
the machine.  

 



  The right kind of  functionalism for the human mind is 
(probably) virtual machine functionalism.   

  And the right way to think of  the relationship between 
mental activity and brain activity is (probably) 
implementation: not reduction, not correspondence  



Some resolution on these issues 

  The dispute between dynamical and computational theories 
of  mind  

  The dispute about whether the mind is a computer  

  How we relate talk of  representations and computation into 
a causal map of  the brain 



No resolution on these questions 
(but not in a way that is likely make a direct impact on 

physics) 

  The hard problem of  consciousness 

  Analogous hard problems of  intentionality   

  Details about implementation 




