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These refine and strengthen the now classical versions of PL im­
mersion theory, equivariant immersion theory and smoothing the­
ory. This extra information enables one to exploit local geometric 
properties such as D. Stone's notion of curvature of PL immer­
sions. The construction of the PL Grassmannian and associated 
universal PL bundle is more complicated than in the smooth cat­
egory, but it is quite natural. It abstracts the notion of link in a 
combinatorial manifold and has one j-cell for each ^-dimensional 
abstract link. The book is written for experts and assumes a thor­
ough knowledge of PL topology, bundles and smoothing theory. 

Levitt has successfully reintroduced local geometry into the PL 
category. It remains to see if sufficiently simple local formulas 
for characteristic classes or sufficiently interesting global results 
involving curvature etc., can be obtained to justify the conceptual 
complications introduced by using the PL category. 

R. LASHOF 

UNIVERSITY OF CHICAGO 

BULLETIN (New Series) OF THE 
AMERICAN MATHEMATICAL SOCIETY 
Volume 22, Number 2, April 1990 
©1990 American Mathematical Society 
0273-0979/90 $1.00+ $.25 per page 

Predicative arithmetic, by Edward Nelson. Mathematical Notes, 
vol. 32, Princeton University Press, Princeton, 1986, vii+189 
pp., $21.00 (paperback). ISBN 0-691-08455-6 

This book presents a formalist account of the foundations of 
arithmetic and "to one who takes a formalist view of mathemat­
ics", Nelson reminds us in his penultimate chapter, "the subject 
matter of mathematics is the expressions themselves together with 
the rules for manipulating them—nothing more." This view is 
expressed even more forcefully in the final sentence of the book: 
"I hope that mathematics shorn of semantical content will prove 
useful as we expore new terrain." Now these views are not, of 
course, new or even particularly extreme but the reader who has 
reached this point in the book will have realised just how much of 
conventional mathematical reasoning, and even reasoning usually 
accepted as totally finitary, Nelson regards as containing unjusti­
fiable semantic elements. Let me, therefore, now turn to the be­
ginning of the book and present some examples of arguments that 
Nelson finds problematic. 
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Many logicians would argue that finitary mathematical state­
ments are adequately captured by formulas of the predicate calcu­
lus in the language containing a constant symbol for zero (0) and 
function symbols for the successor, addition and multiplication of 
natural numbers (S9 + , -, respectively), and that finitary argu­
ments are adequately modelled by formal proofs (using classical 
logic) in the system of first-order Peano Arithmetic (PA). (State­
ments and arguments about finite objects other than numbers can 
be coded into this system, but our concern here is with the natu­
ral numbers themselves.) The axioms of PA consist of the three 
successor axioms: 

1. Sx^O', 
2. Sx = Sy —• x = y ; 
3. x ^ 0 —• 3y Sy = x ; 

the recursive defining equations for addition and multiplication: 
4. x + 0 = x\ 
5. x + Sy = S(x + y) ; 
6. x - 0 = 0; 
7. x • Sy = (x • y) + x ; 

together with, for each formula </>(x) of the language described 
above, the axiom of induction for </> : 

7(0) : [0(0) A VX(0(JC) -> </>(Sx))] -> VJC0(JC). 

Now by Gödel's second incompleteness theorem the consistency 
of PA cannot be proved within PA (and hence, if the comments 
above are correct it has no finitary proof at all) but this consis­
tency hardly seems a controversial issue. After all, if we regard 
a natural number as being something that we eventually reach in 
constructing the sequence 0, SO, SSO, SSSO, • • • then surely this 
description carries with it the fact that the induction axioms are 
simply true. Certainly there seems to be no appeal here to any 
non-formal notions such as a completed infinite set (a view rein­
forced perhaps by the fact that Peano Arithmetic is equivalent (or 
rather, bi-interpretable with) the system obtained from Zermelo-
Frankael set theory by replacing the axiom of infinity by its nega­
tion). Nelson disagrees. He argues that since we have specified 
a certain predicative construction of the natural number sequence 
(and it does seem impossible to formulate a finitary justification of 
the principle of induction without using some notion of 'construct­
ing') then the only instances of the induction scheme for which the 
justification above is valid are the corresponding predicative ones. 
That is for those axioms /(</>) where the property <j>(x) can be 


