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 For over half a century, Hilary Putnam has been one of the most 
influential philosophers. He started his career with several seminal 
papers in mathematical and philosophical logic. His further 
contributions, published in his numerous books, collections and 
papers, span the philosophy of mathematics, philosophy of mind, 
psychology and language, metaphysics and epistemology, ethics 
and moral philosophy, practical philosophy, Jewish philosophy and 
more. Our focus here is on Putnam ’ s contributions in the philosophy 
of mind and psychology (though these are inevitably connected to 
his work in other domains). In this area, of mind and psychology, 
Putnam ’ s major impact relates to functionalism. In the 1960s, Putnam 
promoted a central version of the view, known as computational, or 
machine, functionalism. The view gained immediate success. One 
reason why it became so attractive is that functionalism arguably 
does better as a theory than its two rival views at the time, logical 
behaviourism and reductive materialism (also known as type-identity 
theory). Another reason is that computational functionalism aligned 
with the new science of the mind at the time, namely cognitive 
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science. In the 1980s, however, Putnam became a vocal critic of 
functionalism; his criticism motivated others to refine and modify 
the view, or to abandon it altogether. 

 This chapter will focus on Putnam ’ s arguments for, and then 
against, functionalism. These arguments will be put in the wider 
context of the more general discussion about functionalism. We will 
start with an introduction to functionalism (Part 1), then move to 
computational functionalism (Part 2) and after that discuss Putnam ’ s 
main argument for the view (Part 3). Next, we review Putnam ’ s 
central criticism of the view he once endorsed (Part 4), discussing 
in more detail his interesting argument against computationalism 
(Part 5).  

 1 What is functionalism? 

 Functionalism is the view that mental states and events  –  pains, 
beliefs, desires, thoughts and so forth  –  are defined by their causal 
relations to other mental states, stimuli ( ‘ inputs ’ ) and responses 
( ‘ outputs ’ ). Thus, being in pain, for example, is defined not only 
by its relations to stimuli such as certain agitation of nerve cells 
(caused, say, by stepping on a nail), and responses such as shouting 
 ‘ Ouch ’  and moving my hand in the direction of my leg, but also 
by its relations to other mental states such as the belief that I am 
in pain, my desire to get rid of the pain, my memory of being in a 
similar situation a week ago, the hope that removing the nail will 
reduce the pain and so on. 

 Functionalism is sometimes traced back to Aristotle ’ s conception 
of the soul, developed in  De Anima  II, 1 (Levin 2009). Aristotle 
notes that some things are defined by their purpose or the function 
they fulfil, and he associates this functional role with their  form  
(rather than their matter). Thus, the form of a desk enables it to 
fulfil its function, which is to support books, laptops, paper and 
pencil in a way that they can be conveniently used for reading 
and writing. The form of the heart enables it to fulfil its function, 
which is, arguably, to pump blood. The human soul, according to 
Aristotle, is the form of the (human) body, which enables it to fulfil 
its functions, which are living, perceiving, reasoning and acting in 
the world. Functionalism follows this view about the mind and 
mental states, identifying them with their functional roles. 
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 Functionalism associates roles (or forms) with  functional 
organization , namely, the way in which mental states are causally 
related to each other, to sensory inputs and to motor outputs. 
Rocks, hurricanes and stomachs do not have minds because they do 
not have the right kind of functional organization. Their functional 
organization does not appear to be sufficiently complex to render 
them minds. Other organisms, biological or not, whose brains (or 
bodies) have the same functional organization as we do, will have 
minds and mental states as we do, according to functionalism. 

 Some functionalists think that it is likely that a functional 
organization that constitutes mind is likely to be identified with 
one type of physical state (e.g. Lewis 1966). Most functionalists, 
however, believe that it is far more likely that minds and their 
mental states are  multiply realizable . Multiple realization is the 
claim that every type of mental state could be realized in different 
ways in the brains (or bodies) of other biological and even non-
biological species. The  realization  part is that every occurrence of 
a mental property, say being in pain, is instantiated in some sort of 
physical state, namely, a state with physical properties. The  multiple  
part is that different occurrences of pain might be instantiated in 
different sorts of physical-chemical states, some of which are made, 
perhaps, of non-biological silicon hardware. Putnam had promoted 
this multiple realization thesis. He sometimes took this view to 
the extreme, stating that  ‘ we could be made of Swiss cheese and it 
wouldn ’ t matter ’ (1975b, p. 291). 

 Functionalism comes in different flavours. Analytic or causal-
theoretic functionalism provides a functional analysis of our ordinary 
common-sense psychological concepts (Smart 1959, Armstrong 
1968, Lewis 1972, 1980, Shoemaker 1984; see Chapter 7). Psycho-
functionalism aims to analyse our scientific psychological concepts, 
those exhibited in our best scientific theories. Computational 
functionalism can be seen as a brand of psycho-functionalism: it aims 
to capture mental states as they are depicted in computational cognitive 
science (which in many senses is the science of the mind since the end 
of the 1950s, replacing psychological behaviourism). Putnam, Fodor 
(1968, 1975) and many others thought of mental states in terms of 
the computational theories of cognitive science. They viewed mental 
states and events as computational states of the brain, and, as such, 
as being defined in terms of  ‘ computational parameters plus relations 
to biologically characterized inputs and outputs ’  (Putnam 1988, p. 7). 
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Computational functionalism can thus be seen as a scientific 
hypothesis (Block 1979), or as providing conceptual foundations for 
computational cognitive science (Chalmers 2011), whereas causal-
theoretic functionalism is often seen as an  a priori  enterprise. 

 Much like its two main rivals, logical behaviourism and reductive 
materialism, functionalism aims to provide a so-called  ‘ naturalistic ’  
specification of types of mental states. This implies specifying 
mental states in non-mental and non-semantic terms (thus, logical 
behaviourists specify mental states in behavioural terms, whereas 
reductive materialists specify them in physical, typically neural, 
terms). At first sight, this statement looks odd: functionalism 
does specify mental states by their causal relations to stimuli, to 
responses and to other  mental  states. Functionalists insist, however, 
that an adequate specification will get rid of the mental locution, 
characterizing the relations to  ‘ other mental states ’  in non-mental 
and non-semantic terms. The usual way to do this is in terms of 
Ramsification of the formula describing functional organization 
(Lewis 1972). We will see below how this strategy works with 
respect to computational functionalism.   

 2 Computational functionalism 

 Putnam developed computational functionalism in two distinct 
phases (Shagrir 2005). In earlier papers, Putnam (1960, 1964) drew 
an analogy between minds and machines to show that  ‘ the various 
issues and puzzles that make up the traditional mind-body problem 
are wholly linguistic and logical in character . . . all the issues arise 
in connection with any computing system capable of answering 
questions about its own structure ’  (1960, p. 362). Later on, in 1967, 
Putnam made the additional move of identifying mental states with 
functional states, suggesting that  ‘ to know for certain that a human 
being has a particular belief, or preference, or whatever, involves 
knowing something about the functional organization of the human 
being ’  (1967a, p. 424). In  ‘ The nature of mental states ’ , Putnam 
advances  ‘ the hypothesis that pain, or the state of being in pain, is a 
functional state of a whole organism ’  (1967b, p. 433). 

 Let us first look at the notion of a computing machine, by 
considering a simple finite-state automaton (FSA) that receives as 
an input a sequence of 1s; its task is to say whether it has seen 
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an even or an odd number of 1s (Block 1996). This automaton 
can be described by a simple flow chart (fig. 8.1). It has two states 
S 1  and S 2  (as the name suggests, an FSA has a finite number of 
states). The machine is always in exactly one of these states, though 
at different times it can be in different states. At each moment, the 
automaton reads one symbol (in our case the only symbol available 
is  ‘ 1 ’ ). Each state, S 1  and S 2 , is associated with simple operations 
that are contingent on the read symbol. One command is this: If the 
machine is in S 1  and it gets  ‘ 1 ’  as an input, then it produces  ‘ Odd ’  as 
an output, and it moves to state S 2 . Another is that: If the machine 
is in S 2  and gets  ‘ 1 ’  as an input, then it produces  ‘ Even ’  as an output, 
and it moves to S 1 . It is not hard to see that the automaton outputs 
 ‘ Odd ’  after seeing 1, 3, 5, 7,. . .number of 1s, and  ‘ Even ’  after seeing 
2, 4, 6,. . .number of 1s, regardless of the length of the input. This 
means that the simple two-state automaton can correctly react to 
any sequence of 1s, even though there is no limit on the number of 
such sequences (this ability is known as  ‘ productivity ’ ). 

 Putnam noted that the characterization of the computing 
machine is given in terms of the flow chart, which determines the 

S1 S2

1:Even

1:Odd

(a)

S1 S2

1:Odd

S2 S1

1:Even

(b) (c)   

 FIGURE 8.1 A finite-state automaton (fig. 8.1a) that outputs  ‘ Odd ’  after 
seeing 1, 3, 5, 7, . . . number of 1s, and  ‘ Even ’  after seeing 2, 4, 6, . . . 
number of 1s. It consists of two states S 1  and S 2 , and commands associated 
with each state. The command associated with S 1  is:  ‘ If the input is  “ 1 ” , 
then produce  “ Odd ”  as an output, and move to state S 2  ’  (fig. 8.1b.). The 
command associated with S 2  is:  ‘ If the input is  “ 1 ” , then produce  “ Even ”  
as an output, and move to S 1  ’  (fig. 8.1c). 
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order in which the states succeed each other, what symbols are read 
and printed, and when. He referred to these states as the  ‘ logical 
states ’  of the machine, states that are described in logical or formal 
terms, not physical terms (1960, p. 371), and he associated the 
flow chart description of sequences of logical states with the term 
 ‘ functional organization ’  (1960, p. 373). Putnam emphasized that 
this characterization is expressed in logical-mathematical language, 
for example, a flow chart description, that makes no reference 
to the ways the  ‘ machine is physically realized ’  (1960, p. 371) in 
copper, platinum, etc. Putnam also noted that logical states are 
characterized in terms of their  ‘  relations  to each other and to [inputs 
and outputs] ’  (1960, p. 367). For example, being in S 2  is represented 
by the following  ‘ maximal ’  description:  

 Being in S 2 : being in the second of two states that are related to 
one another and to inputs and outputs as follows: [Being in one 
state and getting  “ 1 ”  as an input results in emitting  “ Odd ”  and 
going to the second state. Being in the second state and getting 
 “ 1 ”  as an input results in emitting  “ Even ”  and going to the first 
state].   

 The description within the squared brackets captures the functional 
organization of the automaton. 

 This parity FSA is a very simple machine. Other FSAs have more 
states, handle more inputs and include more if-then commands 
associated with each state. More sophisticated (yet still simple) 
machines include memory devices that enable the computation 
of more functions (thus the  addition  function can be computed 
by an FSA, but not  multiplication ). Putnam himself discusses a 
 Turing machine , which is an FSA supplemented with an unbounded 
memory tape; the FSA flow chart can be then seen as the  ‘ program ’  
of the machine. In his seminal paper, Turing (1936) also introduced 
the concept of a  universal  Turing machine, which is a machine that 
can simulate the operations of any Turing machine. This idea of a 
universal, program-based, machine inspired the developments, since 
the 1940s, of the digital electronic computers that have subsequently 
revolutionized our world. Turing (1936, section 9) also provides a 
powerful argument for the claim  –  known as the  Church-Turing 
thesis   –  that this notion of Turing machine computability captures 
the notion of algorithmic computability. The Church-Turing thesis 
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asserts that any function that can be computed by means of an 
algorithm (a finite procedure) can be computed by a universal 
Turing machine. In 1950, Turing linked his (universal) Turing 
machine to cognition, proposing a behaviourist test ( ‘ The Turing 
test ’ ) for intelligence: Roughly, we would say that a machine passes 
the Turing test if its behaviour is indistinguishable from that of 
a human being. Turing further argued that an electronic digital 
machine (which is, as said, the physical incarnation of a universal 
Turing machine) will eventually pass the test (Turing 1950). Turing ’ s 
ingenious ideas gave a major boost in the 1950s to the field known 
as Artificial Intelligence (see Copeland 2012, for a non-technical 
presentation of Turing ’ s ideas and their implications). 

 Putnam took the analogy between minds and machines a step 
further. He made a comparison between mentality and the  internal  
structure of machines (this, as mentioned above, is in accord 
with the scientific trends of the time, namely, the shift from a 
behaviourist paradigm to a cognitivist one). At this early stage, 
Putnam did not advance a theory of the mind. He took the machine 
analogue to indicate that  ‘ all of the question of  ‘ mind-body identity ’  
can be mirrored in terms of the analogue ’  (1960, p. 362). To take 
one example, Putnam noted that just as there are two possible 
descriptions of a computing machine  –  one in terms of its logical 
states and another in terms of the realizing hardware  –  there are two 
possible descriptions of a human being. There is a description that 
refers to its physical and chemical structure; this corresponds to the 
description that refers to the computing machine ’ s hardware. But  ‘ it 
would also be possible to seek a more abstract description of human 
mental processes in terms of  “ mental states ” . . . a description which 
would specify the laws controlling the order in which the states 
succeeded one another ’  (1960, p. 373). This description would be 
analogous to the machine ’ s functional organization: the flow chart 
that specifies laws governing the succession of the machine ’ s logical 
states. 

 There is thus a striking analogy between humans and machines. 
The internal make-up and behaviour of both can be described, 
on the one hand, in terms of physical states governed by physical 
laws, and on the other, more abstractly, in terms of logical states 
(machines) or mental states (humans) governed by laws of 
reasoning. The analogy between minds and machines is important 
in showing that different descriptions do not imply different 
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entities, states and events. The machine analogue clearly shows 
that we can have very different descriptions of a machine, in terms 
of software ( ‘ program ’ ) and in terms of hardware. Similarly, that 
mental states and brain states have very different descriptions does 
not imply that the states themselves are separate. The difference 
in descriptions is compatible with the idea that brain states realize 
mental states, much as the physical states of the hardware realize 
the logical states of the software. 

 In 1967, Putnam (1967a, 1967b) took the analogy between 
minds and machines yet another step, arguing that pain, or any 
other type of mental state, is a functional state:  ‘ Being capable 
of feeling pain  is  possessing an appropriate kind of Functional 
Organization ’  (1967b, p. 434). This further move encompasses two 
claims: One is computationalism, namely, the claim that organisms 
with minds are computing systems in the sense that they have 
functional organization: There is a true  ‘ flow chart ’  description of 
the organism in terms of sequences of logical states from inputs 
and outputs. The other claim, functionalism, is that having a mind 
just is having the right sort of functional organization, and being a 
mental state is being in a state of this functional organization. Thus, 
being in pain is having some property that is characteristic of this 
functional organization. 

 We can learn more about the characterization of pain from what 
we know about the functional organizations of machines. Pain, 
as a state of the functional organization, is defined by its causal 
relations to other states (e.g. the belief that I am in pain), inputs 
(e.g. stepping on a nail) and outputs (e.g. vocalizing  ‘ ouch ’ ). This 
specification is  naturalistic  in the sense that it is formulated in non-
mental and non-semantic terms. The specification of pain in terms 
of  other mental states  is eliminated in favour of a formula that 
contains logical terms (e.g.  ‘ there is ’ ,  ‘ and ’ ), variables (i.e. x, S 1 ,. . . , 
S n ), and biological/physical terms (for the inputs and outputs), but 
no mental terms. 

 To see how the elimination (known as  ‘ Ramsification ’ ) works, 
assume that FO(S 1 ,. . ., S n , i 1 , . . ., i k , o 1 , . . .o m ) is a functional 
organization of a brain with a mind (this is in parallel to the flow 
chart description of an automaton). The description of FO consists 
of the relations between the mental states S 1 , . . ., S n , sensory inputs 
i 1 , . . ., i k , and motor outputs o 1 , . . .o m . We now quantify over the 
internal states, treating them as variables. Having a mind, on this 
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specification, is having n states, S 1 ,. . ., S n , whose relations to one 
another and to inputs and outputs are specified by FO(S 1 ,. . ., S n , i 1 , 
. . ., i k , o 1 , . . .o m ). Being a bit more formal, we can present the claim 
as follows:  

 Having a mind  �   $ X 1  $ X 2 . . . $ X n  [FO(X 1 ,. . ., X n , i 1 , . . ., i k , o 1 , 
. . .o m )].  

 The X i  ’ s in the formula are variables standing for states (note that 
the X i  are variables standing for properties or types). 

 The functionalist ’ s claim is that every organism that satisfies this 
formula has a mind. Consequently, being in pain is being in a state, 
say S 5 , of this functional organization:  

 Being in pain  �  being in X such that  $ X 1  $ X 2 . . . $ X n  [FO(X 1 ,. . ., 
X n , i 1 , . . ., i k , o 1 , . . .o m )], and X is X 5 .  

 Thinking about next summer ’ s vacation is defined by the same 
formula, except that  ‘ being in state X 5  ’  is replaced with  ‘ being in 
state X 87  ’ , and so forth. Again, every organism, or system, that 
satisfies the functional organization and is in state S 87  thinks about 
next summer ’ s vacation. 

 Putnam and others noted that mental states cannot be literally 
identified with states of a complex FSA or even a Turing machine. 
A Turing machine model cannot adequately represent learning and 
memory (Putnam 1975b, pp. 298 – 9; see also 1992a, pp. 8 – 14 and 
1997, p. 34). Also, when one is in a state of pain, one is also in many 
other mental states (e.g. the state of believing that one is in pain), 
but a Turing machine instantiates only a single state at any given 
time (Block and Fodor 1972). But these reservations by themselves 
do not undermine functionalism. Computational functionalism is 
committed to the claim that mental states are computational states, 
not to the Turing machine model. It is also not committed to the 
view that computational states are propositional, symbolic or even 
digital (this latter view is known as  the computational theory of 
mind ; see Horst 2009, and Chapter 9). It might well be that the 
functional organization of cognizing organisms is best represented 
in terms of neural networks, and not in terms of Turing machines 
(Churchland and Sejnowski 1992, Churchland 2007, Chalmers 
2011; see Chapter 12).   

Philosophy.indb   155Philosophy.indb   155 6/3/2013   7:50:56 PM6/3/2013   7:50:56 PM

owner
Highlight
delete the highlighted text



PHILOSOPHY OF MIND: THE KEY THINKERS156

 3 Putnam ’ s argument for functionalism 

 Arguments for functionalism are surprisingly sparse. Putnam ’ s 
(1967a, 1967b) main argument is that (computational) functionalism 
avoids the difficulties plaguing its main competitors, logical 
behaviourism and reductive materialism. Functionalism can even 
be seen as correcting the deficiencies of behaviourism and reductive 
materialism. 

 Logical behaviourism is the view that mental states are kinds of 
behavioural dispositions (see Chapter 5). Thus, pain, for example, 
is the disposition to emit certain responses (e.g.  ‘ ouch ’ ) under 
certain stimuli (e.g. stepping on a nail). In a sense, behaviourism 
welcomes the idea that pain is defined by its functional role, but 
it explicates this role solely in terms of responses, stimuli and 
perhaps other observable environmental parameters (plus logical 
and mathematical vocabularies). The main criticism against 
behaviourism is that there is no way to redefine mental states one 
by one; every mental state inevitably is tied to other mental states 
(Chisholm 1957, Geach 1957). My pain behaviour, for example, is 
not just a result of my being in pain, but also of my being in  other  
mental states, for example, that of believing that uttering the sound 
 ‘ ouch ’  is not outrageous behaviour. Putnam dramatized this line of 
criticism in his  ‘ Brains and behavior ’  (1963). He asks us to imagine 
a community of super-Spartans who, though they feel pain, are 
trained to never utter the sound  ‘ ouch ’  when stepping a nail. These 
super-Spartans feel pain though their behavioural dispositions are 
different from ours. Putnam also asks us to imagine a community 
of perfect actors who can display the same behavioural dispositions 
we do, even though their pain fibres have been surgically removed, 
and, hence, they do not feel pain. 

 These and other examples demonstrate that my pain behaviour 
is not just a result of my being in pain, but also of my being in 
 other  mental states, for example, that of believing that uttering the 
sound  ‘ ouch ’  is not an outrageous behaviour. We can correct this 
deficiency of behaviourism by admitting that pain is not just the 
disposition to utter the sound  ‘ ouch ’  when stepping on a nail, but 
the disposition to utter the sound  ‘ ouch ’  when stepping on a nail and 
when in  other mental states . But this correction is tantamount to 
endorsing functionalism: pain is identified not just by the relations 
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between stimuli and responses, but also by the relations between 
stimuli, responses and other mental states. Functionalism avoids the 
counterexamples easily. The super-Spartans ’  pain is related to other 
mental states not held by ordinary humans, and, hence, they react in 
a manner quite unlike that of ordinary humans. The pain behaviour 
of the perfect actor results from mental states other than pain. 

 Reductive materialism is the view that every type of mental state 
is identical with a type of physical or neural state (see Chapter 6). 
Thus, pain, for example, is identified with one type of neural state, 
say C-fibre stimulation. We noted that one difficulty with this view 
is that mental states need not be identified with specific types of 
physical or neural states. My pain is perhaps identified with C-fibre 
stimulation. But, as Putnam argues, the brains of mammals, reptiles 
and molluscs might be in very different physical-chemical states 
when these organisms are in pain (Putnam 1967b, p. 436). It is far 
more likely that types of mental states are multiply realizable, than 
identical to types of physical states. 

 Functionalism is consistent with the materialist ’ s intuition that 
every pain event is a physical event, namely, an event with physical 
properties (say, C-fibre stimulation). But it is also consistent 
with  non-reductivism , namely, the claim that the mental type 
(property) pain is not the physical type (property), say of C-fibre 
stimulation. It welcomes the possibility of multiple realization of 
mental properties, namely the claim that different tokens of pain 
events might be realized in different types of physical events. In 
fact,  if  mental states are computational states (as is being assumed 
in cognitive science), then they could be realized in very different 
physical make-ups. For we know from the case of machines that 
 ‘ any Turing machine that can be physically realized at all can be 
realized in a host of totally different ways ’  (Putnam 1967a, p. 418). 
If so, Putnam concludes,  ‘ our mental states, e.g.,  thinking about 
next summer ’ s vacation , cannot be  identical  with any physical or 
chemical states. For it is clear from what we already know about 
computers etc., that whatever the program of the brain may be, 
it must be physically possible, though not necessarily feasible, to 
produce something with the same program but quite a different 
physical and chemical constitution ’  (1975b, p. 293). The upshot is 
that if we want to allow multiple realizability, as it seems we should 
do, then functionalism is more suitable for the job than reductive 
materialism.   
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 4 Objections to functionalism 

 Upon its emerging as a central theory about the nature of mental states, 
many commentators advanced arguments  against  functionalism. 
Putnam himself introduced several powerful arguments, in the 1980s, 
against the view he once championed. He introduced a version of 
the inverted spectra argument, according to which the quality of 
sensation can be changed, say, from red to blue, though the functional 
role of the state has not changed (1981, pp. 80 – 1). Others have 
argued that even if there are nomologically necessary correlations 
between functional organization and qualia, there is no identity, as it 
is metaphysically possible to have the same functional organization 
but different qualitative properties. It is metaphysically possible, for 
example, to have zombies, who are just like us in their functional 
organization but have no consciousness at all (see, e.g. Chalmers 
1996, 2010; see Chapter 14). Indeed, much of the argumentation 
against functionalism focuses on the alleged gap between functional 
organization and the qualitative aspects of (some) mental states. I 
will not survey these arguments here (for discussion and surveys, 
see Lycan 1987, Block 1996, Rey 1997, and Levin 2009; see also 
Chapter 14). 

 Another objection against functionalism pertains to the holistic 
nature of the mental (Putnam 1988, 1992b; see also Block and 
Fodor 1972, Stich 1983, Fodor and LePore 1992). Functionalism 
is a holistic theory defining each mental state by its causal relations 
to other mental states. But it is quite plausible that two individuals, 
John and Mary, can share the same type of belief (say, the belief 
that water is wet), even if their functional organization is somewhat 
different (say, Mary believes that water is H 2 O, though John does 
not). In fact, it is plausible that any two individuals somewhat differ 
in their functional organization. But then we cannot attribute to 
John and Mary, or any other pair of individuals, the same belief, 
which is clearly absurd. 

 One way to tackle this argument is to admit that the same belief 
can be realized in different functional states. But, then, functionalism 
is no better than reductive materialism, as the same mental property 
can be realized in different functional organizations (Putnam 1988, 
pp. 80 – 4, 1992b, pp. 448 – 53). Alternatively, one can aim to find an 
equivalence relation between the realizing functional organizations. 
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Yet another route is to adopt a less fine-grained individuation 
scheme, say in terms of approximation, or subsets of mental states. 
But it is not easy to express these proposals in non-mental and non-
semantic terms. Moreover, these proposals may have recourse to 
something like the analytic/synthetic distinction that philosophers 
today find questionable (Putnam 1988, pp. 81 – 2, 1992b, pp. 450 – 1; 
see also Fodor and LePore 1992). 

 Yet another objection that Putnam raised to functionalism 
had a huge impact on the philosophical literature. The objection 
consists of an argument with two main steps. The first involves a 
philosophical  thought experiment . Putnam asks us to imagine two 
individuals, Oscar and his doppelganger Toscar, who are molecule-
by-molecule identical. Toscar lives in Twin Earth, which is an 
environment exactly like Earth, except that our liquid water is 
replaced with a liquid XYZ, which has the same phenomenological 
look, taste and sound of our water, yet its chemical structure is 
very different from H 2 O. Let us assume that the year is 1700 or so, 
before the emergence of modern chemistry, hence before knowledge 
of the chemical structure of water (we should ignore the fact that 
our bodies contain water). The second step is the view known as 
psychological externalism, which can arguably be inferred from the 
thought experiment. This the view that the content of mental states 
is essentially individuated by reference to features in the individual ’ s 
physical or social environment. In the context of the thought 
experiment, Oscar ’ s thoughts about water are partly individuated 
by the fact that they refer to molecules of H 2 O, whereas Toscar ’ s 
thoughts are partly individuated by the fact that they refer to XYZ. 
Thus, while Oscar and Toscar are physically the same (in the sense 
that their intrinsic physical properties are identical), their thoughts 
are different. 

 Assuming that functional organization ranges over ( ‘ supervenes 
on ’ ) internal physical states and bodily inputs and outputs, then 
externalism conflicts with functionalism. If functionalism is correct, 
the mental in its entirety  –  including the content of our beliefs, 
thoughts, hopes, etc.  –  is functional. The content of our thoughts, 
beliefs and so forth is exhaustively specified by their functional 
properties. These are the functional properties of my thought that 
water is wet, for instance, that determine that I ’ m thinking about 
water and not dogs. In particular, if Oscar and Toscar have exactly 
the same functional organization, then the content of their thoughts, 
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beliefs, desires, etc., must be the same. They both must be thinking 
(say) about water and not about dogs. But if externalism is correct, 
the content of our thoughts is partly determined by features that 
are in the individual ’ s environment. Thus, two individuals might 
have the same functional organization, but thoughts with different 
content. 

 In  ‘ The meaning of  “ meaning ”  ’ , Putnam (1975c) advanced a less 
ambitious argument. He suggested that content has two factors. One 
factor determines extension and is associated with  ‘ meaning ’ . This 
factor is  ‘ wide ’ , in the sense that some of its identity conditions make 
an essential reference to the individual ’ s environment. The other 
factor is associated with features having to do with psychological/
phenomenal properties. This factor is  ‘ narrow ’ , in the sense that it 
is not wide. This factor can still be identified functionally. Later on, 
Putnam abandoned this view, accepting full-fledged psychological 
externalism (1992b; see also Burge 1979, 1986 for precursors). 
Others, however, adhered to some version of the two-factor theory 
(e.g. Loar 1988). Yet others suggested that inputs and outputs should 
be understood as extending all the way to the distal environment; this 
view is known as wide or global functionalism (e.g. Harman 1987). 
The thoughts of Oscar and Toscar differ in content because they 
are causally related to different distal inputs and outputs. Oscar ’ s 
thoughts are related to H 2 O, Toscar ’ s to XYZ. Another response is 
to draw a distinction between the identity conditions of thoughts 
and the identity conditions of their contents. Oscar and Toscar have 
mental lives and thoughts at all because they have a certain (same) 
functional organization. Yet the contents of Oscar ’ s and Toscar ’ s 
thoughts are different due to the different environments that the 
thoughts are about (e.g. Fodor 1987, 1990). 

 In this section, I surveyed objections that target functionalism 
more generally. In the next section, I discuss another objection by 
Putnam that aims more directly at the computationalist aspect of 
(computational) functionalism.   

 5 Realization reconsidered 

 Much of the appeal of functionalism has to do with multiple 
realizability  –  the claim that each type of mental state is multiply 
realizable in different types of physical states  –  and, hence, with 
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non-reductive materialism. Multiple realization, however, has been 
a topic of an intense discussion in the last decades. I will mention 
here only very few strands of the debate (for a more comprehensive 
survey, see Bickle 2009). Kim (1972) notes early on that not every 
case of multiple realization consists in irreducibility. A higher-order 
property might be realized in different structures that nevertheless 
share a lower-level, reductive-base, property. Kim gives as an example 
the property of being at a certain temperature that can be realized 
in very different materials, though all the realizers share the lower-
level property of a (certain) mean kinetic energy; and, indeed, the 
paradigm example of reduction is of temperature to mean kinetic 
energy (see also Churchland 2005). Later on, Kim (1992) further 
argues that the various physical realizers  must  share such a reductive-
base property  if  the realized mental property is a scientific kind (see 
also Shapiro 2000; for replies see Block 1997, Fodor 1997, Antony 
and Levine 1997, Gillett 2003, Aizawa and Gillett 2009). 

 Others have noted that empirical examples of multiple 
realization, from cognitive neuroscience, are successful only if it 
is shown that (i) the realized instances belong to the same mental 
type, and (ii) that the realizing instances belong to different physical 
types. However, the friends of multiple realization are not careful in 
every case to show that both conditions are fulfilled (Shagrir 1998). 
Bechtel and Mundale (1999) further argue that these examples often 
appeal to different amounts of  ‘ granularity ’  in individuating mental 
and neurobiological types. Psychological types are individuated 
at a coarse-grained level, taking into account loose inputoutput 
similarities across species. Neurological types are individuated at 
a fine-grained level, taking into account small differences across 
species. Bechtel and Mundale argue that the multiple realization 
argument is successful only if a common grain is chosen for both 
mental and neurological types. They further argue that when a 
common grain is chosen, we can find psycho-physical identities, 
between mental and neural types, even across species (for replies see 
Aizawa 2009 and Figdor 2010). 

 The main argument  for  multiple realization, however, does not 
rest on examples from the empirical science, but on the assumption 
(entrenched in computational cognitive science) that mental states 
are  computational  states, and that computational states can be 
realized, at least in principle, in many, including non-biological, 
materials. Ned Block succinctly expressed this inference, saying that 
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 ‘ whatever the merits of physiological reductionism, it is not available 
to the cognitive science point of view assumed here. According to 
cognitive science, the essence of the mental is computational, and 
any computational state is  “ multiply realizable ”  by physiological 
or electronic states that are not identical with one another, and so 
content cannot be identified with any one of them ’  (1990, p. 146). 

 Putnam (1988), once a main proponent of multiple realization, 
has more recently noted that this realization (or  ‘ implementation ’  as 
it is often called when the realized structure is a computational one) is 
not innocuous. The problem is not that computational structures are 
 not  multiply realizable. The problem, rather, is that they are realized 
too easily. Even in the early days, Putnam noted that  ‘ everything is a 
Probabilistic Automaton under  some  description ’  (1967b, p. 435). In 
the appendix to  Representation and Reality  (1988, pp. 121 – 5), Putnam 
develops this observation into an argument against functionalism. 
He proves that every ordinary open system is a realization of 
every abstract finite automaton. This result, if correct, undermines 
functionalism for the following reason. It implies that rocks, chairs 
and hurricanes implement a functional organization that suffices for 
possessing a mind. Put differently, if a functional organization of a 
certain complexity is sufficient for having a mind, as the functionalist 
claims, then rocks too have minds, as they realize this functional 
organization. In fact, almost everything, given that it realizes this 
automaton, has a mind. The upshot is that the notion of realization is 
a double-edged sword. We thought that multiple realization supplies 
more reasons to believe in functionalism. But it now turns out that 
multiple realization of an automaton extends to the simultaneous 
realization of every automaton, which undermines functionalism 
(Searle 1992, advances a somewhat similar argument). 

 Putnam ’ s theorem is about finite state automata (FSA) without 
inputs/outputs (I/O). Here is an outline of the proof. Take the FSA 
that runs through the state-sequence ABABABA in a given time 
interval. Here, A and B are the states of the FSA. Assume that a rock 
can realize this run in a 6-minute interval, say from 12:00 to 12:06. 
Assume that the rock is in a maximal physical state S 0  at 12:00, S 1  at 
12:01 and so forth (a maximal physical state being its total physical 
make-up specified in complete detail). Also assume that the states 
differ from each other. Now let us define a physical state  a  as S 0  v S 2  
v S 4  v S 6  and state  b  as S 1  v S 3  v S 5 . The rock implements the FSA in 
the sense that the causal structure of the rock  ‘ mirrors ’  the formal 
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structure of the FSA. The physical state  a  corresponds to the logical 
state A, the physical  b  corresponds to the logical B and the causal 
transitions from  a  to  b  correspond to the computational transitions 
from A to B. A complete proof would require further elaboration 
and assumptions. But the idea is wonderfully simple and can be 
extended to any FSA without inputs and outputs. 

 Putnam observes (p. 124) that the proof cannot be immediately 
extended to FSA with inputs/outputs (I/O). If the I/O are functionally 
individuated, then the I/O can be treated much like abstract internal 
states, and the extension is more natural. But if the I/O are specific 
kinds of physical or biological organs, then rocks, which lack motor or 
sensory organs of the required sort, cannot implement a mind because 
they lack the motor and sensory organs of thinking organisms. Putnam 
points out, however, that functionalism is in trouble if the difference 
between rocks and humans is exhausted by I/O. Functionalists argue 
that the difference between thinking organisms and rocks is rooted in 
the complexity of functional organization. But if the whole difference 
between humans and rocks amounts to the kinds of I/O they can handle, 
then functionalism collapses into behaviourism. Since humans and 
rocks have the same internal computational arrangements (according 
to Putnam ’ s theorem), then we can account for the difference between 
them only in terms of I/O. But this is just behaviourism all over again: 
 ‘ In short,  “ functionalism ” , if it were correct, would imply behaviorism! 
If it is true that to possess given mental states is simply to possess a 
certain  “ functional organization ” , then it is also true that to possess 
given mental states is simply to possess certain behavior dispositions! ’  
(pp. 124 – 5). 

 Many have responded to Putnam ’ s triviality result (for early 
responses to Putnam and Searle, see Block 1995, Chrisley 1994, 
Copeland 1996, and Melnyk 1996; for a recent survey see Piccinini 
2010). They accuse Putnam of assuming a much too liberal notion 
of realization or implementation. They claim that it takes more 
than Putnam allows to implement the functional organizations 
that are minds. Chalmers (1996), for example, argues that the 
state transitions of the implementing machine must be reliable 
and counterfactual supporting. In addition, the causal structure 
of the physical object should mirror all the possible formal state 
transitions of the implemented FSA. Chalmers concludes that 
when these constraints are taken into account, then rocks might 
still implement simple FSA, but they do not implement the more 
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complex combinatorial state automata (CSA), which are more 
likely to be the minds implemented by brains:  ‘ CSAs are much 
less vulnerable to Putnam-style objections than FSAs. Unlike 
FSA implementations, CSA implementations are required to have 
complex internal structure and complex dependencies among their 
parts. For a complex CSA, the right sort of complex structure will 
be found in very few physical systems ’  (1996, p. 325). 

 It is controversial whether these constraints suffice to completely 
block triviality arguments (Brown 2012, Scheutz 2001, 2012, 
Sprevak 2012; see also the replies by Chalmers 2012), or whether 
these and other not-yet-formulated conditions can be formulated in 
non-semantic terms, as is required by functionalism (Godfrey-Smith 
2009). And even if there are such constraints, it is most likely that 
they exclude the possibility of our mental life being realized in Swiss 
cheese, and many other foods and materials. The upshot, then, is 
that the notion of realization is more intricate that we thought. A 
successful notion of realization should be, on the one hand, robust 
enough to block the triviality result, yet, allow, on the other hand, 
the multiple realizability of mental life.   

 6 Summary 

 Computational functionalism continues to play a dominant role as a 
theory of mind. Since the early days of Putnam and Fodor, others have 
developed this view by tackling objections and by adjusting it to the more 
current trends in cognitive and brain sciences. Critics of functionalism 
have continued to advance more forceful and subtle objections that 
pertain to issues of causation, introspective and qualitative knowledge, 
and more. Yet Putnam ’ s early development and arguments for 
functionalism, and his later arguments against functionalism, are still 
very much alive and relevant in the philosophy of mind.   
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