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reject all of this as myth unsupported by “'real-life mathematical experience™ (xiii). Instead,
mathematics is a human creation, constrained (but not fully determined) by rules; mathe-
matical truth and ontology change over time; mathematical knowledge is fallible and based
on conjecture and refutation.

Hersh offers a methodological diagnosis of the “deplorable” (ix) state of the mainstream.
“Traditional philosophy recognizes only the front of mathematics. But it’s impossible to
understand the front while ignoring the back™ (36) or, as is often suggested (25, 39, 41, 177,
216, 236), while being ignorant of the back. It is not clear how humanism, informed with an
insider’s perspective, is supposed to help. An insider’s view might: (1) help to foster a better
appreciation of the messiness of mathematics and thereby frame problems “in the right con-
text, with a new possibility of solving them” (249, xii); (2) show that there’s no need to phi-
losophize about mathematics by looking “for a hidden meaning” (23); and (3) provide a
philosophical account of what mathematics really is. However, a prolegomenon (1) need not
be therapeutic (2), and neither contributes a positive account (3). Hersh pays lip-service to
(1) and (2), but most of the time he’s doing (3)—criticizing the foolish answers supplied by
Boeotian philosophers and replacing them with his own answers.

An insider’s view might reasonably be expected to promote (1). The extent to which it can
help with (2) or (3) is questionable. As Hersh admits, most insiders, being weekday Platonists
and weekend formalists, are philosophically confused. Moreover, many philosophers from
Descartes to Hilbert were insiders acquainted with the backstage. Why, then, did they chose
to ignore it? A rather obvious answer is that their concerns and questions were not Hersh’s,
His question is, what is mathematics? Theirs is, how do we account for the objectivity of
mathematical beliefs and reliability of mathematical reasoning? Mathematics is surely a so-
cial institution; so are physics and the Supreme Court. Whether, and to what extent, these
truisms are relevant to our understanding of mathematical, physical, and constitutional ob-
jectivity and reasoning are other matters.

Although he recognizes the distinction, Hersh frequently takes himself to be responding
to the traditional question when he’s responding only to his own question. The resulting
confusion becomes especially evident in his tteatment of mathematical ontology. Numbers
are neither physical nor mental (14); they are conceptual objects (15) or shared ideas (18)
created by us with properties that are difficult to discover (16). However, just as our repre-
sentations of chairs are not chairs, so our representations of numnbers are not numbers. Hersh
responds that numbers do not exist, but they do have properties. “This may sound para-
doxical,” he adds, but “it's an honest account of the actual state of affairs” (20). Hersh holds
that arithmetical reasoning turns on the properties of objects only as those objects are rep-
resented in shared ideas. Read too literally, this claim is false. Presumably that there’s no
greatest prime was not literally included in any shared idea of number at some early stage in
the evolution of arithmetical lore. It’s a truth about numbers, not about our shared ideas of
them. Hersh seems to respond (86-87) that our shared ideas at a given time possess unac-
tualized potential content. He offers no account of what constitutes this potential content,
however, Hersh correctly argues that mathematical extensions are neither arbitrary nor
forced (7-13). But what, then, does constrain them? All we’re told is that “tradition, taste,
judgement, and consensus™ matter. This is neither good therapy nor a good positive account.

Part Three (Chapter 13) discusses connections that Hersh sees between philosophy of
mathematics, education, and political ideology. Unlike humanism, we are told, mainstream
philosophy of mathematics tends to be pedagogically elitist and politically right-wing! The
book ends with a doggeral about six blind men, each of whom boldly asserts {on the basis
of his limited tactile experience of an elephant-part) a partial truth about an elephant. Main-
stream philosophies may well be in this position with respect to mathematics, but Hersh's
humanist answer hardly adds up to the elephant. Michael Liston, University of Wisconsin-
Milwaukee.

Penclope Maddy, MNaturalism in Mathematics. Oxford: Oxford University Press (1997),
vili + 254 pp., $35.00 (cloth).

Let me start by saying that this is 2 good book, one that I highly recommend. It is inter-
esting, original, and well-written, and it makes an important contribution to the philosophy
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int a mutshell, the naturalistic argument against ‘V = L’ is that (a) it violates MAXIMIZE,
and (b} this is unacceptable because MAXIMIZE is an important (and internally justifiable)
maxim of mathematics.

Maddy’s claim that the debate about mathematical realism is irrelevant to the CH ques-
tion—thesis (B) above—might seem a bit surprising. For, prima facie, it seems that the
realistn debate should be relevant here. In particular, it seems that (a) if there is a real universe
of sets, then CH is either true or false of that universe, and (b) if there are no sets for CH
to be true or false about, then it couldn’t have a determinate truth value and, hence, there
couldn’t be a legitimate question here to answer. Now, Maddy argues that this traditional
stance flies in the face of practice: regardless of whether realism or antirealism is true, there
could turn out to be good mathematical arguments for CH, or ~CH, or the claim that there
is no “right answer” here. But she doesn’t say how this could be, or in other words, where
the traditional stance goes wrong. My own view is that (a) Maddy is right here and (b) we
can explain “how this could be” by rejecting traditional versions of realism and antirealism
and developing and motivating alternative versions of these views that account for the fact
that there could be good reasons for accepting CH or ~CH or neither (and that entail that
mathematicians can and should decide what to say here without concern for the realism
debate, ie., by considering only mathematical arguments; see my 1998 for the details). I
suspect that Maddy would approve of this general approach, for she acknowledges that
some versions of realism and antirealism might be naturalistically kosher, i.c., consistent
with mathematical practice.

The question of the naturalistic acceptability of mathematical realism brings us to an
interesting facet of Maddy’s book: one of its central theses is that the kind of realism that
Maddy defended earlier in her career (1990) is 7oz naturalistically kosher. Maddy argues,
for instance, that her early view cannot account for the fact that the standard (and proper)
argument against 'V = L’ pays no attention to the *“true nature of the actual universe of
sets”—i.e., ignores the question ‘Do there really exist any non-constructible sets in the cu-
mulative hierarchy?”—and concentrates instead on the fact that “V = L’ is restrictive. More
generally, Maddy argues that early-Maddian realism is inconsistent with MAXIMIZE, i.e.,
with the fact that mathematicians want to posit and study as many objects as they can,
without concern for the question, ‘Which of these objects really exist?” (But again, Maddy
is not arguing against af versions of realism here. She allows that other versions of realism
might be consistent with mathematical practice, and more specifically, with MAXIMIZE
and the standard argument against *V = L)' Mark Balaguer, California State University,
Los Angeles,
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Ernst Mayr, This is Biology: The Science of the Living World, Cambridge, MA: Harvard
University Press (1997), xix 4+ 323 pp., $15.95 (paper).

Ernst Mayr’s latest book is well-titled. If an educated but biologically innocent friend were
to ask me what biclogy now was, I could do no better than hand them this book. Apart
from being among the most influential evolutionary biologists of the twentieth century, Mayr
has devoted many years to studying the history and philosophy of biclogy. So the book
doesn’t just say something of what biologists now believe, but has serious things to say about
how they came to believe those things, and even about the more abstract aspects of one’s
picture of the world that make it possible to believe things like that,

1. I would like to thank Penelope Maddy for commenting on an sarlier version of this review.
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