Some Random Thoughts Generated by Reading the Article of  

Donald Mackenzie --With Which I Largely Agree. 

I've thought for years now that mathematics was not one culture, but many. That the individual cultures have a history. That there was not one insight or method of derivation, but many. That a given mathematical statement or formula has not one mode of conceptualization and interpretation but many. That there is not one mode of validation and acceptance but many. 

I believe that mathematical logic is not a foundation for mathematics but simply another mathematical specialty; that mathematics needs no foundation.  (For why is logic hardly ever taught in math departments and then only the elementary stuff for circuits. )  That the attempts to find a foundation, to find absolute certainty -- whatever that means -- would wind up in "infinite regress."   


I believe the well vaunted "unity of mathematics" expresses  an impossible dream and not a reality. That absolute, irrefutable, truth, proof, etc. could be attained and guaranteed in mathematics was chimerical nonsense.  That the search for such is  a search for "purity" or "salvation" alomst in a religious sense.  

           The various cultures of mathematics remind me of religious schisms. What does one believe? Infant damnation?  One often "sees the light"  and changes churches. When I've worked in the "standard mode", the limitations of Bishop are irrelevant. At other times, I tend to be a "weak finitist", and think that, e.g., the theory of very large integers has no ontological status.  I find no inconsistency in this. It had led to no personal angst. 

A sociology of validation and acceptance? Yes, why not? The membership in the cmathematics sects that  sociologists would discover would depend, among many other things, on how one makes one's living as a mathematician. The late applied mathematician Richard Hamming (of Hamming codes) once said something like that his confidence in flying in an airplane doesn't depend on the existence of the Lebesgue integral.      


I believe that those writing the history of mathematics often write "Whig history", that is, the past reinterpreted in terms of present notations and ideas and the present described as the perfect and inevitable consequence of the past. Can one get into the mind set of the past?  Can one really appreciate how Pythagoras thought of symbols? Only to a limited extent. 

I think  philosophers and logicians ought to pay more attention to what mathematicians actually do, to what users of mathematics actually do, and not to what people on the sidelines say they should do. 


No one "owns" mathematics though claims for proprietorship have been made. In recent years, the logicians put forward that claim. The pure mathematicians have asserted the superiority of what they do over what  the applied mathematicians do. The bourbakists and other structuralists claimed to own mathematics --claim now abandoned. I've even heard physicists make the fatuous claim that the major advances in mathematics came through physics, after  the mathematical pedants followed in their wake. But, of course, the physicists have had their tremendous innings.  

Over the years, my career as a mathematican has embraced both pure, applied, and computer derived mathematics. As a pure mathematician , I followed the standard accepted pure mathematician's criteria for the validity of what I did. And my published and unpublished work in other areas followed different criteria.


I believe that a static notion of proof does not gibe with history and that the  meaning of "proof" is even now changing. I believe that  what are called proofs are only probabilities, but often very high probabilities. What became important for me was not what was proved  in some formal or quasi-formal sense but understanding --- things that convinced me that the statements I was reading or had derived were right.  

Looking over my experience with mathematical material ,  I have  read the proofs of only a relatively few of the statements I accept as right, e.g., I have never read a proof that pi is a transcendental number, yet I accept it andhave used the fact in a number of places. What has great significance for me is the notion of  mathematical evidence. I found that there are many kinds of mathematical evidence , often acting independently to bolster my acceptance.  Proof in any of the current senses was one of them.

I was unaware of the fact that in the UK a question of proof wound up in the law courts. But this does not surprise me.  As a parallel, but not identical matter,  the question of how to count -- that fundamental activity of mathematics --  (census, elections, etc.)  has wound up in the Supreme Court of the USA. It turns out that counting in any is an impossible activity, one that must often be settled by negotiation.   


The history of successive mathematical renegotiations in order to "save the phenomenon" is well known;  in recent years it has been made vivid through the writing of Imre Lakatos. The successive discovery of counterexamples relating to Euler's polyhedra theorem has a contemporary parallel within computer practice and experience. A programmer (or a team of programmers) over a period of time put forth a product that they claim serves a certain purpose. The purpose comprises what the product should do  and also what it shouldn't do. The purpose cannot be spelled out in advance in complete detail. A hacker comes along and finds a way to interfere with what may be called the "normal" performance of the program. The team of programmers then find a way to put a "band-aid" on their code. The updated code is then pronounced "virus free" or "worm free" -- whatever. For the time being, anyway. It is very likely the case that it is humanly impossible (and mathematically impossible in the sense of Gödel) to write code that is totally "hacker free."       

So how these days in the work of current researchers, is proof validated ? Years ago, when the robber Willy Sutton was asked why he went to the bank, he answered "That's where the money is." For a current criterion as to when a proof is a proof,  let's go, as Willie Sutton did, to where the money is. A recent answer to the question was formulated by the Clay Mathematics Institute which offers prizes of a million dollars for the solution of each of seven famous problems. The Clay criteria for determining whether a problem is solved are as follows. 


(1) The solution must be published in a refereed journal. 


(2)  A wait of two years must ensue after which time if the solution is still "generally acceptable" to the mathematical community, 


(3) The Clay Institute will then appoint its own committee to verify the solution. 

(Clay Institute criteria:  http://www.claymath.org/millennium/Rules_etc/)


In short, a solution is accepted as such if a group of qualified experts in the field agree that it's a solution. This comes close to an assertion of the socially constructive nature of mathematics. 

Regarding computer validated proofs, all efforts in this direction are welcome. They are limited , as many have noted, in numerous ways , and  limited ultimately by the problem of infinite regress.  Descriptions of current mathematical/computer productions should describe the efforts currently employed by coders to elevate their reliability.  In the field of iterative computational applied mathematics, no taxonomy has been made of the termination strategies employed. It's not clear that a meaningful taxonomy could be made.       
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