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MEETING OF THE ASSOCIATION FOR SYMBOLIC LOGIC

MADISON 1982

A meeting of the Association for Symbolic Logic was hcld at the Wisconsin Center, University
of Wisconsin, Madison, on April 16-17,1982,in conjunction with a me€ting of the American
Mathematical Society. There were four invited hour addresscs: Ward Henson, Barwch space
model theory, David Kueker, Some npdel-theoretic conjectures and stability. Menachem Magidor,
Coantable unions of cowtructible sets, and John Stel, Determlnacy in the Mitchell models, There
were twelve contributed lectures and two contributed papers presented by title. The abstracts
follow.

H. Jenoue KersreR, Chairman

IRVING H. ANELLIS, Formal arithmetic and the definition of number.
The attempt to construct arithmetic within a formal logical system dates to Frege. The attempt

by Peano [5] to axiomatize arithmetic is weak, since the Peano axiom system fails to provide
an inference rule for deriving formulas (sce t6l). Without an inference rule, the arithmetic formulas
in the Peano system can merely be listed, and are not obtained logically; worse, introduction
into Peano arithmetic of inference rules and strong mathematical induction leads to an incon-
sistency (see tll). The systems of Frege [2], [3], Z*rmelo [91. and Whitehead and Russell [7] are
rigorous formal systems in which arithmetic can be constructed by introduction into the syntax
of first-order functional calculus of a set of precisely dcfined operators (addition, multiplication,
identity) and functions (number, and number-gcnerators such as successor and ancestral and
proper ancestral), and at least one constant (zero), while in contrast Peano's system presents a
recursive definition (Definition l0 of [5D of namber rather than a number-generator. Each system
(but specifically Frege's and Whitehcad-Russell's) becomes more felicitous if a second-order
functional calculus is usod to develop arithmetic, although familiar diffculties, most notably
the Russell Paradox, obtain for a sccond-order functional calculus whose semantic interpretation
is extensionalistic (whether Fregean Wertverlauf or Russellian set-theoretic). Wc will not dwell
upon these difhculties, but rather provide the formalization of arithmetic employing the axioms
of Zermelo.

With a construction of Zermelo arithmetic, the formalization of intuitive arithmetic as primitivc
recursive arithmetic completed, we examine the formalizations of Frege and Russell, on the
basis of which it can clearly be shown that such authors as Hambourgcr [4] who speak of the
"Frcge-Russcll definition of number" are guilty of conflating two quite distinct constructions.
Finally, elucidating the set-theoretic semantic of Russell. it is shown that the claim by Wittgrn-
stein [8], that such statements as'two is a number' are ill-formed and consequently incapable,
as an "illegitimate totality", of serving as a wff in the system, is erroneous,

Dedicated to Jean van Heijenoort's Seventieth Birthday.
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PAUL BANKSTON, Semantic preservation by functors of algebras of continuous functiorc.
We define three first order languages Lr, Lc, Is as follows: 11 has predicate symbols for

points, sets, and membership (thore is a natural semantic relationship (e-satisfaction) between
topological spaces and Lrsentences); lc has symbols representing all continuous finitary opera-
tions on the real line (it is appropriate to consider sets Cr(X) of bounded continuous real-valued
functions defined on the space X to be l6"algebras); and ls is simply the language of Boolean
algebras (we let 8(x) denote the Boolean algebra of clopen subsets of x).

Employing three distinct "ultrapowey'' constructions, we prove the following.
Tnsonnu l, I*t X and Y be Tichonov spoces satisfying the same L7-sentences. ThenB(Xland

B(Y) satisfy the same Ls-sentence&, and Ct(X) and C'(Y) satisfy the same posirive universal
Lc.sentences. (The converses are folse.)

Tnroneu 2. Izt X and Y be strcngly $4imensional Tichorcv spaces. If B(X, and f,41y) satish
the same Lrsentences then Ct(X) and Ct(Y) sattsfy the same positive universal Ls.sentences.

M. BICKFORD and C- F. MILLS, Inwness properties /or r.e. sets,
Notation. A is an r.e. set. D, is thefiniteset with canonical index u. lor; eea{ is aneffective

list of truth table (tt-) conditions. We write A s ?, C if there is a B-recursive function / such that
Vn(n e A,- C ts o1a>\. If .B = 0 we writejust ,t{ S,rC.

Dnnnmox. The A-correct conteu of W (we writc W lA) is IV f) (u: D" fi A : el .
DerNrrroN. I is low if A' 570'equiv. A, SrO,. A is low, if A, 5 7O'.
DnnNtnoFI. ,S is an e-oracle set lor A if S is finite and for some r e S, lY,lA c ll,and if

lA"lA is finite then IZ, is finite.
We say A has singleton (resp- 4, Yr, Xfr oracle sers if there is a recursive functionr.lf,, such that

for every e, t.fk)l (rcsp. Dy1a, W1<6, flfa) is an e-oracle set for l.
TnsoREIvt l. (a) (Soare) A' Sr0' ,-, A has singleton oracle sets,
(b) A' S j1 0" * A has $oracle sets.
(c)  A's l ;  0 '*  Ahas\oraclesets.
(d) A' Sr0' *-+ A has Xloracle sets.
REtranx. (a) and (d) characterize low and low, sets respectively. We call se1s satisfying

(c) sober and those satisfying (bl depressed. These classes are all distinct.
TlrBonsu 2. Low g depressed g sober E bwr.
In the proof of Theorem 2 we use the relativization of
Tnronsu 3, The fottowing are equivalent.
(a) A' S*0' (we call such sets abject).
(b) Therearerecursivef,gsuchthatforeyerye w1a,y I w,atd I wfr,rl <sG)andif w,l A

*AthenWsc,>lA+O.
We have many results conccrning abject sets. For example,
Txeonsu 4. (a\ There are abject sets A and B such that K Sr A @ B.
(b) lf A is abject, and B r.e. and K S.* A @ B, then K 3*r, B.
Finally, we have the followinC jump interpolation theorem.
Tneonru 5. If B 3rC are r,e, sets ard X is a set such that B'S7X 3rC', then there is an r.e.

set A such that B 37A 37C and X SrA, SrX.
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G.M. BRENNER, I technique for constructing bolean algehras from trees, so that properties
of the trees are inherited.

Given the well-founded tree (I, <r),we let for all r e T, S{ : lu e T: u Zrtl; then define
the tree algebra generated by T,87, as the closure of (Srr: t e Tl under finite set unions and com-
plernentation relative to the set Z. It is intercsting to note that 8r inherits a number of the proper-
ties of ?n

Tnronsu l. For all teT we let As denote the number of immediate successors to t in T. If a
tree T satlsfies A. height T = a,B.lor all t eT, card A, is regular and uncountable, and C, for
all distinct u, t eT, catd A" * catd Ar, then 87 is rigid (i.e. has no tmnidentity automorphisms\.

Tneoneu 2 (BneNNEn lNp MoNr). If K is a regular, uncountable cardinal and T does not have
a (well-orderedl chain of length K, then 87 does not have a well-ordered chain of length K,

Tnsonru 3. II Tr embeds in 7", then 87, embeds in 87*
Tneonnu 4. Given tee T, we let T* denote the tree extending T by the addition of a node at

the end of each partial branch C (C is a partial branch if C is a subset of a branch satisfying u e
Cat<u+teC)of l imi t length.TheStonespaceofBTisisomorphictothesetTrurderthe
topology with fusiE tsl' - Ep.1SB:.I is a finite subset of Tand t e Jl .

We have investigated the closure properties of the class of tree algebras under homomorphic
image, substructure and other operations as well as the relation of tree algebras to interval al-
gebras. These topics will be covered in other papers.

MIKE CANJAR, Model-theoretic properties of countable ultraproducts without CH.
We examine model-theoretic properties of U-Prod N where U is a nonprincipal ultrafilter

on ro, and N is the structure ar together with all its finitary functions and relations. This structure
is al,-saturated, hence saturated if CH holds. We examine what can occur in models of ZFC +
-'CH.

Cohen model. Add & Cohen reals to a model of ZFC + GCH. We show that for all regular
pncountable cardinals a,b < k there exist ultrafilters Uo,l so that the nonstandard part of U-
Prod(ar, <) has coinitiality : a and, cofinality : 6. We show how to make these ultrafilters
selective if a - 6. Alternatively these ultrafilters can be constructed so that U-Prod N has no
least sky. For a : b : k we can construct the ultrafilter so that U-Prod .|y' is saturated. These
ultrafilters can be amalgamated in order to obtain infinitely many nonisomorphic ultraproducts
of (ar, <). When & > or,, there will be continuum many of these. Moreover when rt > ar, we
can get continuum many ultrafilters whose ultraproducts of (ar, a, *) are nonisomorphic. (Under
CH, all such ultraproducts are isomorphic.)

Random real model. Add k random reals to a model of ZFC + GCH. It is easy to see that all
ultraproducts in this model will have cofinality : @r, which precludes saturation. We prove
the existence of ultraproducts with the following saturation property: they consist of a saturated
model of the theory of N plus a top sky. The properties of these ultrafilters are discussed. This
seems to be the maximal amount of saturation possible in this model: There are Dedekind
cuts in the top sky of every ultraproduct where the cofinality of the lower segment and the
coinitiality of the upper segment are both arr. Also we show that in this modet there are, for any
uncountable regular a, ultrafilters U so that a is the coinitiality of the nonstandard part of
U-Prod(ar, <).

JOHN CASE, KEMAL EBCIOGLU and MARK FULK, R.e. inseparoble general and sub-
recursive index sets.

For A and 8 disjoint sets, ,{ is r.e. inseparable .from.B iff every r.e. superset of Ameets B. A
is efectively r,e. inseparable from B iff one can recursively find from any r.e. index .r, a counter-
exampfe to the separation of A from B by lA,.

On the general recursive level two main theorems are obtained. The first provides a strong
sufficient condition for one index set to be effectively r.e. inseparable from another. It is proved
by Kleene's Parametric Recursion Theorem and actually yields a characterization if the first
index set is for a singleton class. It also immediately implies Rice's Theorcm, its extensions in-
cluding the Rice-Shapiro-Myhill-McNaughton Theorem [Ro 67], and improvements of the
so-called relative solvability results of Rogers [Ro 67, p. 4ll.The second theorem provides a
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stronger sumcient condition, but for not necessarily effective, r.e. inseparability. This theorem
is proved by the k-ary recursion theorem.

Also examined are various subrecursive analogs of the above theorems. These are somewhat
in the spirit of Kozen's subrecursive version of Rice's Theorem [Ko 80]. Here the subrecursive
forms of the appropriate recursion theorems are employed: the recursion theorctic methods
descend into the subrecursive at least down to reasonable indexings for simultaneous linear
time and log space IRC 821.

Finally concrete analysis of a special case of a subrecursive analog casts serious doubt on
an informaf philosophical argument of Putnam [Pu 80, pp.Z90*29llthat the syntax of a certain
fogicaf language possesses an intrinsic fast, short grammar or decision procedure which parallels
the corresponding truth definition.
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J.C.E. DEKKER, Isob and balanced block designs with 7: l.
The word "number" stands for nonnegative integer, "set" for collection of numbers and "c/ass"

forcoflectionof sets. A BBD on a finite set a of cardinality Z 2 is a class /" of subsets of o(called
blocks\ for wbich there exist positive numbers k, r, tr such that k > 2 and (i) all blocks have
cardinality &, (ii) every element of a o@urs in exactly r blocks, and (iii) every two distinct elements
of a occur together in exactly ,i blocks. The numbers y : card o, b = card /", k, r andi are the
parametersof f.ThebasicrelationsbetweentheparametersofaBBDare: bk - vrand r(k - t7-
t(v - l). Using partial recursive functions we generalize the notion of a BBD on a finite set
to that of an arBBD on an isolated set. We then prove BK : VR and X(/( - l) : 7(l/ - l),
where Iz, B, K, R are isols instead of numbers, while i remains finite. As examples we discuss
thecasesK:3, ,1 : l (Steinertr ip lesystems)tndV:B,K: l ( , i : l (project iveplanes).
kt c denote the cardinality of the continuum. While there ar€ only denumerably many BBDs
on 6nite sets, there are c ar-BBDs on isolated sets. Among these there are c Steiner triple systems
(whose orders need not be = I or 3 modulo 6) and c projective planes.

STEVE GRANTHAM, Galvin's tree game.
L€t C be the class of trees without infinite branches. For S, T in G,the Galvin game (S: Tl

is played as follows: a white pawn is placed at the root of S, a black pawn at the root of ?i and
players white and black alternately move either pawn from the node it is on to any immediate
successor node; the winner is that player whose pawn reaches a terminal node ("queens") first.
White moves first. Galvin showed white wins (T: T'l for any 2. We extend this result to the case
in which black is given infinitely many copies of the tree by defining valuation functions on the
nodes of these trees which enable an expticit strategy to be given. We also define an equivalence
relation on G and a well-ordering of the equivalence classes in terms of Galvin's game and use
the valuation functions to study the properties of this well-ordering, €.9., there are only N, eguiv-
alence classes of countable trees, even though there are 2H. nonisomorphic countable trees
(no matter how large 2*" is). Furthermore, there is a countable tree whose prxlecessors in the
well-ordering have order type ON (the type of the ordinals).

MATT KAUFMANN, Blunt and topless end exrcnsiorrs.
If 9{ is a model of ZFC, say that cof (8I) > ctr if its class of ordinals has uncountable cofinality.


