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DISCUSSION
BRADIE ON POLANYI ON THE MENO PARADOX

Herbert A Simon

. Carnegie-Mellon University

An argument 'of Michael Polanyi [3] for thelnecessny ef "tacit knorrledge, based
upon the paradox of the _M_ep_g, is refuted correctly by Michael Bradie [1}, who
observes t.hat the paradgx, in Polanyi’s version, rests on the false premsSe that "lf you
knew what you are looking. for, there is no problem."

- Bradie’s refutation is based oa an example, but he does not explain how fhe'
example works and why Polanyi’s premee' is generally fallacious. It is the purpese -o:f _
this note to describe some elasses of cenditioné under which Polanyi’s premise willube
false. 1 rrave given the argument less formally elsewhere‘ ‘[4,5], but will try to make it
mere p:recise heref |

Consider a forr_ﬁal system, S, of the usual kind (see Mendelson t2] for details): . it

contains a countable set of symbols, finite sequences of which are called expressions; a

subset, F, of the expressions are called well-formed-formulas (wffs) of S, and a set of

the F’s are called axioms. There is a finite set, R, of relations among F’s called rules of

inference. If there are | wffs that stand in the relaticn R; to a wff C, where R; is one
of the rules of inference, then Cis a direct consequence of these j wffs. A proofin S

is a sequence of wffs, each of whose members is either an axiom of S or a direct
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. consequence of some of the preceding wffs by virtue of the rules of inference. A

theorem L of S is a wff such that there is a proof in § whose final member is T.
We suppose further that there is an effective procedure to determine whether a

given expression in S is a wff; that there is an effective procedure to deterhnine

whether a given wff' is an axiom; and that there is an effective procedure for

. determining whether a given wff, C, is a direct consequence of some other given set of

wffs.

A problem can now be posed for the system S by genérating a wff, call it P, and :

R setting the task of'determining whether P is a theorem of _S_ Now P is a th'eofem». of _S_

| if.f P is the final member of some 'proof of S. Hence, we kndw exa_ctl'y what we are

L4

looking. for: we are looking for a sequence of wifs such that each member is a direct

. consequence of some previous members and P is the final member. Moreover, the

effective procedures available to ué enable us to ;ietermine Whether 'any__object
presented to us is such a sequence. | |

‘Noti‘ce that our ability to know what we are looking for does b_oi depend updn
our havAin'g an effective procedure for finding it; we need orily an effective procedﬁre_
for Lzﬁt_l_gg candidates. Of course, .even»if the former procedure exiSts, so that the
sys'tem, S, is decidable, actually finding a probf may be a non-trivial tas'k.' He'ncé, we
can define theorem-proving problems, without tacit knowledge, iﬁ both decidable aﬁd
non-decidable}systems. | N o

Since n.ot all pro.blems are problems of'proving iheorems, we wish to generalizé
our result. Consider a system containing wffs, as before, togethér with tw.o distinct
effective procedufes for generating certain subsets of wffs. Call the sﬁbsets A and B.

Now we can generate a member of A, and set the problem of determining whether it is
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also a member of B. Again, we know exactly what we are looking for: a seque'nce of

members of B whose final member is the desired member of A. We can give to each

‘member of A a name: the letter "A" prefixed to the number designating the order in

which it will be generated by the first effective procedure. Simﬂarly we can give to

each member of B a name formed by prefixing "B" to the corresponding order number

for the second effective procedure. Now we can state problems of the form: find the

- B-name for the wff whose A-name is An, where n is a definite number.

The particular form of naming proposed in the previous paragraph is not

important to our scheme. What we reqdire are two geherators, each of which

- generates some set 6f"objects that can be referred to by definite names, together with

an effective procedure that, when given an object from each of the two sets, decides
whether they are the same objec't or different objects. For exampl-e,_the first

generator could generate numbers named as successors of zero (e.g., 0”””””), while

‘the second generator could generate numbers named by their pkime factors expressed
‘in decimal notation (e.g., 22x3). A simple procedure could tthen make the jﬂdgments of
| equ'ality by recoding the former numbers decimally, performing the multiplications

- indicated for the latter, and combaring’ the recoded results for identfty.

Finally, |ef Lls re-examine the examplé that Bradie used to refute Polanyi’s
premise. Bradie considers a mathematician who seeks to refute Goldbach’§ conjecture
(that every even number is repres'ehtable as the sum of’tw'o.primes) by finding a
coﬁnterexample: i.e., an eveh nufnber that is not the.sum of two primes. Any number
can bev named (uniquely) in decimal notation. Alternatively, it cén be named (possibly
non-uniquely) as a sum of twd other numbers. An addition operator prbvides an

effective procedure for determining whether a given number, named in thé former
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fashion, is ide.nticAal with a number»named in the latter. Th'ué,_the additio}n operator will |
| Aecide that (5 + 5) is idéntical with 10; but that (3 + 5)._is not identical with 9.' Now the
méthematician sets up an effective proéedure for generating the even nurﬁbers’, and
another effective procedure for generating all pairs of prime m'mee‘rs -whose sum fs
less than some n.  With these procedures he can now define the‘pr'oblem 6f Iooking
for a refutation of vGoldba_c.h’,s conjecture: find a number, }5, generated by the first.
prqeedure that does not belong to the numbers generated by the second procedﬁre
for n = k. Thus we see that Bradiev’s"evxample fits ouf' ge.neral‘ schemve fbr vd'e_fining_

problem solutions prior to finding them.
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