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Douglas Hofstadter: “Prelude, Ant Fugue” 

Functionalism and the Computer Model.  We are continuing to explore the functionalist theory of mind, according to which mental states are functional states of the brain.  We saw last time that this means that that mental states are somewhat abstract with respect to literal, physical brain states.  For the functionalist, mental states are not just identical with brain states (as they were for the identity theorist); instead, they are equivalent to what brain states do, how they function in the context of the organism as a whole.  Thus, many different types of organism, with different types of brain, can be in the same functional state, for instance the state of being thirsty or angry.  What it means to say that they are in this state is just that the relationship between inputs and outputs – what happens and what the organism does in various circumstances – is the same.  So for the functionalist, it is possible for mental states to exist on a wide variety of different material bases.  All that really matters is the pattern, the abstract system of organization that governs the simple elements.  But these simple elements could be brain cells, or electrical impulses in a silicon chip, or dominoes, or ants.  All that matters is that the abstract pattern of functional relationships is the same.  

We saw that Putnam develops the basic idea of functionalism in connection with the idea of a computer or a Turing machine (which is a kind of universal computer).  Like mental states according to functionalism, a Turing machine with a particular “program” is just an abstract organization of different states.  If we wanted to actually “build” the Turing machine, we could use any of a variety of different materials.  The “tape” that stores information, for instance, could be paper or plastic magnetic tape; or it might take the form of a disk or a silicon chip.  All that matters is how it functions: that it stores individual records that can be accessed by some sort of reading device (which itself might take any of a number of different forms).  Now think of the “program” of the Turing machine, the set of instructions that tell it how to go from inputs to outputs.  For Putnam, the mind is analogous to this abstract set of instructions.  Mental states, again, are functionally defined in terms of how they relate inputs to outputs and how they relate to each other, just like the abstract program instructions.  We might even think of the mind itself as “software,” the set of instructions that “run” on the “hardware” of the brain.  In this way, functionalism preserves a basic physicalism – there is nothing non-physical, no dualistic “mind” separate from the physical brain – while also recognizing that mental states are not defined exclusively in terms of their physical constitution. 


Ant Fugue.  If we push functionalism, and the computer model, farther, we realize that it doesn’t matter what a mind is made of.  For the model, as long as we have the right pattern of relationships between simple elements, it doesn’t matter what those simple elements are.  We can run the same “program” on any of a variety of different types of computer (think of the PC and the MAC), or even, in principle, on a computer that isn’t made of silicon chips at all (think of the older computers that were made out of vacuum tubes).  It might be slower or physically larger, but we could run the same program nevertheless.  In fact, as long as we preserve the same basic structure or pattern of functional organization, we could even run the same program on a “computer” made out of dominoes or legos or tinker toys.  Of course, it might be impractical to do so, but given enough tinker toys we could mirror the abstract organization of the brain’s neurons themselves, making a functional duplicate of it.  

Hofstadter’s dialogue takes this point to its logical extreme, by imagining a colony of ants that is itself functionally organized like a brain.  Like individual neurons, the individual ants communicate with one another by means of simple signals.  From this communication, larger-scale patterns emerge, patterns that the individual ants are not at all aware of.  Large assemblies of these patterns allow the colony as a whole to have “signals” and “symbols” – systems that track information about the external world and process and respond to it.  The “colony” can carry on a dialogue with an external observer, or an anteater, by “tracing out” trails of ants.  Of course, the individual ants have no awareness of what they are collectively “saying” or of how they are being organized into larger patterns.  But the patterns just are made up of these individual ants in their simple interrelations.  If functionalism is right, then for the colony as a whole to exhibit the “intelligent behavior” characteristic of a mind, there is no need for the individual ants themselves to have any awareness of what is going on, any more than an individual neuron or brain cell in your own brain can understand the brain or mind as a whole.  All that they do is send simple impulses to one another, allowing them to organize into larger groups and “teams”.  Together, the complex and purposive intelligent behavior that we identify with minds emerges out of this individually simple organization. 

Finding mind and self in function.  There is something extremely compelling, but also seemingly paradoxical, about the functionalist picture of mind.  If it is correct, then all that I am, all that constitutes me as a person, is an abstract pattern of organization, a set of “symbols” that respond to each other and to the external world.  But what happens when I make a decision?  Is there really any “I” there, if functionalism is correct?  It seems that all that there is is just a set of symbols, organized on different levels.  Within that set, there might be one symbol that functions like a “self” symbol, “representing” me or myself to the others.  But there is no one, central self or “I” anywhere in the picture.  The self seems to vanish, leaving only an abstract pattern of organization.  Moreover, if all that I am is such an abstract pattern, then it seems that there is no essential reason why it must be realized in the way that it is – in this very physical brain that I call my own.  The same pattern could be realized differently, say by a huge team of ants or by a set of dominoes.  As long as the pattern of organization was the same, the inputs and the outputs would be related in just the same way.  As long as the same abstract pattern was realized, that would be “me” in every sense that the functionalist can capture.  But could I really “be” a set of dominoes or a team of ants?  This seems puzzling to the extreme.  We will take up these considerations again next time, when we consider the possibility of another kind of realization of the abstract functional pattern of the mind, according to functionalism.

