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Vortragsausziige

S.AANDERAA: The Horn complexity of Boolean functions and

Cook's problem
We use Horn formulas to define a new measure of complexity for
n'ary Boolean functions, called the Horn complexity.
The reason why we have introduced the concept Horn complexity is
that we want to develope tools to study Cook's problem (i.e.
whether P = NP or not).
The Horn complexity is compared with the Turing machine complexity

and network complexity.

E.BORGER: Decision Problems for Extended Presburger and Skolem
Arithmetic (together with H.Kleine Biining)

We show that the decision prablem for the class C0 of all closed
universal Horn formulae in prenex conjunctive normal form of ex-
tended Skolem arithmetic withdut equality (i.e. first order for-
mulae built up from the multiplication sign, constants for the
natural numbers and free occuring symbols)} is polynomially equi-
valent to the reachability problem for Petri nets - and therefore
recursive follewing Sacerdote/Tenney (1977) - if restricted to the
class of formulae with a) only monadic predicate symbols, with b)
only binary disjunctions in the quantifier free matrix and c) with-
out terms containing a variable more than once. We show that this
result is optimal in the sense that leaving out one of the re-
strictions a) to c) yilelds classes of formulae whose decision

problem can assume any prescribed recursively enumerable com-

plexity in terms of many-one degrees of unsolvability. As corollary
we obtain a lower bound for the complexity of any decision pro-
cedure for CD. namely that the decision problem for the subclass
Sy of all formulae in Co of form

A (Qa r 2Qb » A (QCix - Udix])

X isr
- where @ denotes a monadic predicate symbol and.a.b,ci,di.r are
positive natural numbers - is polynomially equivalent to that of
CO and requires exponential space. The proofs are such that similar

results are obtained also for the Presburger arithmetic.
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H.-G!CARSTENS: Existentiell abgeschlossene planare Graphen sind

elementar dquivalent

Dieser Sachverhalt wird mit Hilfe eines Ehrenfeuchtspiels be-

wiesen.

R.DEISSLER: Tall models and Vaught's conjecture

For ¢ € Lwlw m(p) denotes the number of countable isomorphism

types of models of @. Vaught's conjecture (VC) says: For all
N
a)ELwlm , m(o) S®y or .m(e) =2 9. VC has been neither proved nor

disproved up to now. G.Sacks has shown that if ¢ is a counter-
example to VC, then ¢ has a countable model W whose Scott rank

is >w and equals the first ordinal not recursive in M. such
models are called tall. In this talk it is shown that if ¢ violates
VC and M is a tall model of ¢ with some additional (technical)
properties, then M has a proper me elementary submodel. As a
corollary we get that if all countable models of same formula

(DELw do not contain proper me elementary submodels, then for

W

this formula VC holds. This generalizes a theorem of Sacks, Nadel,

Harnik, Makkai.

M.A.DICKMANN: Two strongly undecidable classes of algebraic

theories

We consider the interpretability of {first and) second order arith-

metic in algebraic theories of two different types:

1) The first group of results - due to Delon, 1877 - concerns

rings of the following types:

- k[[x1....,xm]] (= k{[x]]), the ring of formal power series in
mz2 indeterminates over a field k.

- Nk(;). the ring of elements of k[[x]] algebraic over k[x] mz2).

- (whenever k€ C) k{x} the ring of elements of k[[X]] with con-

vergence radius >o in the usual topology of the complex Cwmz2).

Theorem 1 (A} If char(k) =o, then:

(1) the standard model of first order arithmetic can be defined
without parameters in each of the preceding rings.
(ii) the standard model of second order arithmetic can be defined
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| with parameter x; in k[[X]] and k{X}.

(8) If char(k) # o and m23, then the standard model of first order
arithmetic can be defined in k[[x]] with parameters x;,x3, and the
standard model of second order arithmetic can be defined in k[[X1]
with parameters xj,xp,x3.

Corollary. (A) If char(k) =o, then

(i) the theory of each of the above rings is undecidable, |
(1i) no two of the above rings are slementarily equivalent.

(B) If char(k) #o -and nfza, then the theory of k[[X]] is unde-
cidable and Nk x) ¥k[[x]1]. )

Proposition 2. (A) Let char(k) =o and ko the subfield of elements
of k algebraic over Q. If k #kg» then k[[X]1] ¥ ok IIx1)

In particular:

| {(B) If L, ® denote respectively the fields of real and complex
| algebraic numbers and R: the"field ofi real numbers, then

QU] ¢ CUX)) and RI[%1] § LIIX)D.

(C) Let M be either (i) a non-archimedian real field, or (ii) a
real-closed field not containing one (arbitrary) real which is
the limit of a sequence of rationals definable in R [[xy]]. If
mz2, then M[[X]] § R([X]].

These results show, in different ways, that rings of formal power

series in at least 2 indeterminates have properties diametrically

opposed to those in 1 indeterminate (the last as derived from the
work of Ax-Kochen). ‘
| .

2) The second type of results - due to Jambu,1878 - concern the
} lattice-ordered (or just ordered) groups of automorphisms and of

bounded automorphisms of the order structures R (the set of reals)

| and @ ( the set of rationals) with their natural order. They are
denoted Aut(R), Aut(Q), Baut(R}, Baut(Q), respectively.
Theorem 3. (A) The standard model of second order arithmetic is
definable without parameters in each of the preceding lattice-
ordered (or ordered) groups. Hence these are undecidable.

{(B) No two of the above structures are elementarily equivalent.

I UJ.DILLER: Functional interpretations

} Etliche Funktional-Interpretationen sind Ubersetzungen
\
\
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I:8 F—+ BI = 3ww BI , fur die ein Interpretationssatz gilt:

Aus P— B folgt F— BI[vo,w] fir geeignete Terme v_. Betrachtung

o

eines Beweises von CI = 3Jyvz CI aus BI fiihrt zu der Definition

(B-*C]I = 3Y,W Vv,z (AwEWvz B_ + CI[Yv.z]). BI ist dann stets

I
eine Formel einer Heyting-Arithmetik endlicher Typen HAZ mit
beschrénktem Allquantor Au€a und Mengentermen. Diese Theorie

188t sich in ihrem quantorenfreien Fragment T_. interpretieren,

€

und das Schema A > AI ist &quivalent zu Axiomen AC, IPE' Me

. (Rath 1978}). Spezislfdalle von I erhdlt man durch Festlegung der

oF

Beschrankung AUt EW:

1. Ist W stets das Universum vom Typ 1, so ist I &quivalent zur
modifizierten Realisation mr von Kreisel 1953; HA: erweist sich
zugleich als konservativ iber HAY,

2. Ist W stets endlich aufgezdhlt, so ist I &quivalent zur a-Inter-
pretation vom Verf. und Nahm 1974 und HAg dquivalent zur Dialec-
tica-Interpretation D von Gédel 1958.

3. Ist W das Universum vom Typ n-1 fur grad T 2n >0, sonst das

vom Typ t, so ist I dquivalent zur n-Interpretation von Stein 1977.

Allgemein 18Bt sich I fortsetzen auf die intuitionistische Analysis,

aber nur fir I=a (und I=D) auf die klassische Analysis.

L.VAN DEN DRIES: Bounds in the theory of polynomial ideals

G.Hermann solved in "Die Frage der endlich vielen Schritte in der

Theorie der Polynomideale” (Mathematische Annalen,1926) a great
number of construction problems for polynomial ideals over a fisld

K, for instance:

‘ 1. How does one effectively determine whether an ideal

(f1,...,fk] c K[x1....,xn] contains 1, is maximal, prime,primary?

2. How does one effectively compute the minimal primes, the radical,

a primary decomposition of a given ideal (f1.....fk]6=K[x1....,xn]?

Her proofs were rather complicated. In the fifties Robinson gave
a simple model theoretic proof for the following: given a bound d
‘on the degrees of f1""’fk' one can compute an R € N, depending

only on n and d such that 1 E(f1,....Fk) «—1=1L h fi for poly-

i
nomials of degree gR, thus giving an alternative solution for one
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of the problems considered by Hermann. In 1977 and 1978 I extended
Robinson's technique to all the problems solved by Hermann. Some

examples of this were given in the talk.

J.Y.GIRARD: Some results on ordinal notations
This is a simplified version of the results announced under the

name "flowers and gardens”.

1) A totalizator is a functor from the category of ordinals into
itself, and commuting to direct limits (and satisfying to additional
requirements)

2} Given a totalizator, it is possible to define a family [Bu} of
Bachmann collections of type u. Such a family is called a ladder.
3) Ladders and totalizators may be used to reformulate the familiar
hierarchies of the litterature such that the Bachmann hierarchy...
The construction can of course be continued farther along, and to
go quickly outsides any known bound.

4) The typical example of use of these notions is given by function
A: this function has the property that gAa =hu' where g and h are
two hierarchies of recursive functions. This solves this problem of
comparing these two hierarchies. )

S) The program of work is to use the construction to find the

"ordinals” of various thecories.

V.HUBER-DYSON: Endlich erzeugte Gruppen mit rekursiv aufzdhlbarer

Existenztheorie brauchen kein l&sbares Wortproblem

zu haben
Ein Kriterium fir die Einbettbarkeit einer Gruppe in ein Modell der
Theorie der endlichen Gruppen wird aufgestellt und dazu benutzt,
eine Frage von Macintyre zu beantworten: Die Gruppe aller Permu-
tationen endlichen Supports auf der Menge der ganzen Zahlen erwei-
tert durch die Nachfolgeroperation erfiillt diese Bedingung. Somit
besteht ihre Existentialtheorie genau aus den in endlichen Gruppen
erfiillbaren Systemen von Gleichungen und Ungleichungen, und ist
also rekursiv aufzdhlbar. An diesem Zustand &ndert direkte Produkt-
bildung mit einer residuell endlichen, endlich erzeugten Gruppe
unldsbaren Wortproblems nichts. Jedoch wird damit eine Gruppe mit
unldsbarem Wortproblem geliefert. Da fir endlich présentierte

Gruppen die L&sbarkeit des Wortproblems mit der rekursiven Aufzdhl-
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barkeit des 'Gleichungsproblems' (cf. Macintyre) zusammenfdllt,
haben wir hier ein Beispiel wo sich endlich prasentierte Gruppen
wesentlich besser benehmen als zwar endlich erzeugte aber unendlich

verknipfte.

G.JAGER: Zur Beweistheorie von KPN

KPN ist eine Theorie der Mengenlehre mit den natirlichen Zahlen als

Urelementen. Bis auf das Fundierungsschema, das durch das Fundie-
rungsaxiom ersetzt wird, haben Barwise's KPU+ und KPN dieselben
mengentheoretischen Axiome; als Theorie fir die Urelemente wird

die Zahlentheorie gewdhlt. Es wird gezeigt, daB ¢ €90 die beweis-
theoretische Ordinalzahl |KPN| von KPN ist: »

1. IKP@I 2@ego durch Einbettung von [A}—CA) in KPN.

2. lKPNl S@epo durch Interpretation von KPN beziiglich seiner
L-Formeln in einem geschichteten System der Mengenlehre mit Schich-

ten <egg-und Schnittelimination.

H.R.JERVELL: Normalization and the direct proof

We work in Martin-L6f's theory of types without universes. Three
natural concepts are introduced:

1. The order of a type

2. The length of a proof as a function of the length of the

open assumptions

3. The order of evaluatioﬁ of the cartesian products in the proof

Theorem 1. The length of a proof is a polynomial. All conversions
exept conversions of cartesian products lowers the asymptotic growth
of the length.
The order of a type is defined such that

order((ix EA)B[x]) = max(1+orderA,order B[x])

order(N) = order(N,) = o
Theorem 2.The evaluation order of the cartesian products in a proof

where the types are of order sk is given by ordinals

Theorem 3. The normalform theorem with the best possible ordinal

bounds for subsystems of order s«.
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H.LUCKHARDT: Skolem functors
Let ISF denote the usual rule introducing extensional Skolem func-
tors and ISF! its strengthening by uniqueness condition. Then the

following results are proved.

1. 1ISF and ISF! are in general false for classical and intuitionistic

theories of order 2 2.

2. ISF is conservative for a first order logic i+E (i.e. ISF is
conservative for all theories over intuitionistic logic i1 plus E)
iff E contains u=v v u#v. '

3. In the first order case there is an infinite axiometization of

the Skolem functor free consequences of n simultaneous Skolem functors

with the axioms A§1...§nR[§1.¢1§1;...;§n.¢n§nJA{31A§.¥(§=¥+015=¢12).

The proofs for 2. and 3. are based on a new direct treatment of
Skolem functors: in a Gentzen system the given proof is first trans-
formed into a normal form, which puts the premises concerning the
Skolem functors at those places, where they are actually necessary:

then an elimination algorithm is applied to them.

W.MAASS: The Uniform Regular Set Theorem in a-Recursion Theory

In a-recursion theory a set A €a is called regular (over o) if
Any € Lu for every y <a. The question concerning the possible
o-degrees of regular sets is part of the program to determine the
relationships between the extensional structure of a set and its
a-degree (i.e. the information that is contained in the set).

As in Jensen's fine structure theory of L - where one calls

(Lu,N amenable if A is regular over a - the notion of regularity
is essential for many constructions in a-recursion theory. The
following Theorem solves a problem which was raised by G.E.Sacks
(gquestion Q7 in Post's problem, admissible ordinals and regularity,
Trans.Am.Math.Society, vol.124 (1966) ). '

Theorem: There is an a-recursive (i.e. 4 La) function f: a —> «
such that for every e€a the a-recursively enumerable (i.e. I) Lu)
set with index f(e) is regular and of the same a-degree as the

a-recursively enumerable set with index e.
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P.PAPPINGHAUS: Vollstdndigkeit in der Typentheorie

Es wird ein schnittfreier Sequenzenkalkiil fir die klassische
(einfache) Typentheorie angegeben, der vollstadndig, aber im allge-
meinen nicht korrekt ist bzgl. der intendierten Interpretation der
Quantoren htherer Stufen. (Dies ist im wasentlichen eine Umformu-
lierung von Ergebnissen von Girard und Takahashi.) Aufgrund der
Teilformeleigenschaften diesesAKalkﬂls kann man aber ein nicht-
triviales Fragment der typentheoretischen Sprache angeben, fiir das
der Kalkiil auch korrekt ist. Genauer: Wir betrachten fir 2snsw
Sprachen, die fir jedes i <n Konstante und Variablen des Typs i
enthalten, liber die quantifiziert werden darf. Die Variablen des
Typs 141 rangieren Uber die Potenzmenge des Objektbereichs der
Variablen vom Typ i. Im Formelaufbau verwendet man auch Abstraktions-

2 eine Konstante oder freie Variable

+
des Typs i+2 und Ala’) eine Formel, so 1ist (xilA(xi)}eai 2 eine

terme in folgender Weise: Ist al+

Primformel. Eine Formel heiBt n", wenn ihre Abstraktionsterme keine
Quantoren hiherer Typen enthalten, und das Prafix ihrer prénexen
Normalform nur Allquantoren hdherer Typen enthdlt. Das oben erwdhnte
Ergebnis besagt nun Korrektheit und Vollsté&ndigkeit des Kalk{ls bzgl.

der intehdierten Interpretation fir n"-sstze.

W.POHLERS: Das Spektrum einer formalen Theorie
Als Standardmodelle fir die formale Theorie IDv v-fach iterierter
induktiver Definitionen bieten sich die Strukturen

NE = (N, {Q:3n <E (@ induktiv Gber N )}) an. Jede der Konstanten

P?® wird dann als eine (ber NE induktive Menge interpretiert. Als

das Spektrum von IDv definieren wir die Normen der in ID_ beweisbaren
Elemente induktiver Mengen, d.h. Sp(ID ) = {|n|:: ID\," nEP(:}-

Fir eine Teiltheorie IDv(m] von IDv gelingt es das Spektrum voll-

sténdig zu beschreiben.

L.PRIESE: Thue Systeme mit 2 Regeln und andere einfache universelle
Kalkiile

In der Literatur werden fast ausschlieBlich Kalkiile untersucht,

die auf linearen Zeichenreihen arbeiten. Hier sollen einige 2-dim.

Kalkiile vorgestellt werden, die trotz Uberraschender Einfachheit
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universell sind. Dabei wird gezeigt:

I) Es existiert ein 2-dim. Thue-System, T, mit 2 Regeln und unent-
scheidbarem Wortproblem. Dabei benutzt T nur die beiden einfachen
Regeln: xaaaaaa = aaasaax , Xmaaaaa = axaaama. 1 operiert nur auf
endlichen Zeichenreihen des 72, d.h. nur auf 2-dim. Wortern mit
endlich vielen Buchstaben ungleich a (=blank-Symbol).

II) Es wird eine universeile 2-dimensionale TURING-Maschine mit
nur 2 Zustd&nden und 4 Buchstaben vorgestellt. Sie benutzt die
Maschinentafelzeilen: (Zustand,Buchstabe*Buchstabe,Zustand,Richtung)
1,a+a,1,1 3 2,a+a,2,r 3 1,c+c,2,u ; 2,c+>e,1,u ; 1,e+e,2,0 ;
2,e+>c,1,0 ; 1,*+>%,1,u ; 2,%¥+a,1,0 . Da 2 Zustédnde und 2 Buch-
staben nicht-universell sind, bleibt nur der 2-Zustdnde-3-Buch-
staben-Fall offen.

W.RAUTENBERG: Some recent results in modal and tense logic

The main concern of the investigation is a close inspection of the
lattice N of all normal modal logics and the lattice Nt of all
normal tense logics. Some general properties of this lattice are
shown to hold, e.g. N is relatively pseudocomplemented and hence
distributive. The main result is the existence of splittings of
various sublattices of N. The results have been established partly
in a 1977 paper in Mathematiéche Zeitschrift, and in the Bull. of

Section Logic, both from the autor.

M.v.RIMSCHA: Mengentheoretische Modelle fiir den AK-Kalkidl

Ausgangspunkt ist eine Mengenlehre, die aus ZFC dadurch entsteht,
daB wir auf das Fundierungsaxiom verzichten und stattdessen das
folgende Universalitdtsaxiom Ul fordern:"Zu jeder extensionalen
Relation R, die Menge ist, existiert eine transitive Menge u,

sodaB R isomorph zu eau? ist”.

In einer solchen Mengenlehre lassen sich mengentheoretische Modelle
des extensionalen AK-Kalkiils konstruieren; d.h. Modelle, in denen
die Terme des AK-Kalkiils keine "doppelte Bedeutung” haben sollen
(einerseits Argument, andererseits Funktion), sondern als ganz
gewbhnliche Funktionen (Mengen von geordneten Paaren) interpretiert

werden.
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Es sind auch mengentheoretische Modelle des nichtextensionalen
AK-Kalkils moglich; die Terme sind dann durch geoerdnete Paare aus

einer Funktion und einem Unterscheidungsindex zu interpretieren.

P.H.SCHMITT: Classification of all complete Lt-theories of linear

topologies on the additive group of rationals

For reference on the language Lt see: M.Ziegler, Bull.AMS 82 (1976).

Let M be the class of all topological groups (G,U) such that there

is a linear topology V such that (G,U} =t (Q.,V), where @ is the
‘ .additive group of rationals.

1. Tht(M) is decidable.

2. A classification of all complete (in Lt] extensions of Tht(M]

has been obtained.
3. It has been detérmined which of the extensions in 2. have a

model ( @Q,U) with U a linear topology.

iy.SCHDNFELD: Lésbarkeit von Relationengleichungen

Relationengleichungen sind formale Ausdriicke der Form s -t ,

wobei s und t aus Variablen fir bindre Relationen auf einer endlichen
Menge U und aus Konstanten fiir die leere, die universelle und die
identische Relation mit Hilfe von Operationssymbolen fiir Vereinigung,
Durchschnitt und Produkt von Relationen aufgebaut sind. Ein System a
von Relationengleichungen stellt ein Prédikat K¢ N spektral dar,

falls fir alle Ngseeesnp € IN:
Kng...n g.d.w. es gibt Uund X,,....X € UxU mit |xu| =0y
so daB a[X1,...,Xm) in A£{UxU) lésbar ist.

. Satz: Jedes diophantische Pra&dikat ist spektral darstellbar durch
ein endliches System von Relationengleichungen.
Da jedes rekursiv aufzihlbare Prddikat diophantisch ist, folgt
Satz: Die Menge aller iber endlichen Bereichen ldsbaren endlichen

Systeme von Relationengleichungen ist nicht rekursiv.

H.SCHWICHTENBERG: Konservative Erweiterungen der Arithmetik
Es wird gezeigt, daB E-HAm-+AC°. +AC! konservativ iber HA ist.

Dies folgt auch aus Resultaten von Beeson 1976 und Troelstra 1977;

jedoch ist der hier gegebene Beweis direkter (er verwendet nur

DF Deutsche
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Schnittelimination) und er scheint fir eventuelle Anwendungen und

Verscharfungen geelgneter zu sein.

D.SIEFKES: Algorithmic cost of finite and infinite problems
An algorithm is organizational over the basis B (set of function

symbols), if at input x er* 1t produces a B-term Ax {organization)
and computes Ax(x) (computation); more general: if at input x(EZ*
it produces B-terms A;, Ai and elements y1.....yn162* and computes

Ai(A;[y1).....A§[ym)). The cost of such an algorithm sums up from

organizational cost and cemputing cost. Many practical algorithms .
can be represented in this way. We consider: bit-wise integer addition,

matrix multiplication, satisfiability of Boolean formulas (determi-

nistic and non-deterministic), finding the nearest pair,and

primality (both probabilistic). The concept might help to connect

the theories of complexity of finite and of infinite problems. We

mention analogies in the probabilistic case to new ideas in the

organization of large information systems and complicated social

structures. (Together with K.Fleischmann.)

A.SOCHOR: Is the € -8 analysis strong enough?

Nonstandard analysis gives us suitable framework for the development
of the idea of "infinitely small quantities” and moreover it also
enables us to investigate the problem whether € - § calculus is equal
to express all properties which are expressible in Leibniz's calculus.
P.Vopénka showed that every formula of Leibniz's analysis which has
at most two quantifiers for infinitely small quantities can be ex-

pressed in € - § calculus.

On the other hand we can construct a property of (standard) real
functions which can be formulated in terms of Leibniz's calculus
and cannot be expressed in € - 8§ calculus. Therefore € - § analysis

seams in some sense weaker than Leibniz's calculus.

K.STEFFENS: Bemerkungen zur Kombinatorischen Mengenlehre

Frage 1 1Ist Fodor's Theorem iiber regressive Funktionen auch fir
partielle Wohlordnungen richtig?
Frage 2 Es sei (f eine Struktur einer Sprache 1-ter Stufe mit

DF Deutsche N
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héchstens abzdhlbar vielen abzdhlbar unendlichen Orbits. Ist dann
|Aut (Y )| sRo oder |Aut( @)| =2 fir eine unendliche Kardinalzahl x?
Frage 2 wird bejaht, Frage 1 verneint. Es zeigt sich, daB trotz der
Verneinung der 1-ten Frage, der Solovay'sche Zerlegungssatz fir sta-
tiondre Teilmengen von Kardinalzahlen auch fir geeignete partielle

Wohlordnungen richtig ist.

W.THOMAS: Die schwache und starke monadische Theorie einer Wohlordnung

Ist (a,<,...) eine wohlgeordnete Struktur, so sei MT({a,<,...) ({bzw.
WMT(a,<,...} bzw. BMT(a,<,...) ) die starke (bzw. schwache bzw. be-
schrdnkte) monadische Theorie 2.Stufe von (a,<,...), in der die
quantifizierten Variablen 2.Stufe Uber alle (bzw. die endlichen
bzw. die beschrinkten) Teilmengen von a rangieren. Es wird eine
Frage von Bichi/Landweber (JSL 1969) beantwortet,ndmlich: "Gibt es
ein Pcw, sodaB WMT(w,<,P) entscheidbar und MT(w,<,P) unentscheid-
bar ist?" Wie der folgende Satz zeigt, gibt es kein derartiges P:
Satz: Fiir jede Struktur (a,<,P) mit F'=[P1.....Pk] (wobei P4 Ca)
gilt: Sind BMT(a,<,P) und MT(cf(a),<) entscheidbar, so ist
MT(a,<,P) entscheidbar.

Ferner wird gezeigt, daB8 in BMT (@, <,P) und NT(u.<.$j'dieselben

Klassen von Teilmengen von a definierbar sind.

A.S.TROELSTRA: Extended bar induction of type O

It is shown that the following schema of extended bar induction
EBIg(A) [Va €A 3xPax A Vn €A™ Vx €A (Pn—+P(n*x)) A
AV €A™ (vx €A P(n*R) »Pn)] > PO

(where Ax is a numerical predicate of elementary analysis, possibly
containing numerical parameters, and n €AY = vx<1th(n) ((n%(GA).
a €A” = VxAlax)) yields, when added to elementary intuitionistic
analysis EL, a system which is proof-theoretically equivalent to
the intuitionistic theory of finitely iterated monotone inductive
definitions.

o
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H.VOLGER: Preservation theorems for sheaves and limits

The following are eguivalent for any theory T:
(1) T is invariant under global sections of sheaves of T-models.
(2) T is invariant under global elements of generalized Kripke-
structures of T-models.
(3) T is invariant under limits 1i.e. equalizers and products.
(4) T is invariant under equalizers and T has models for finite
consistent presentations.
(5) T can be axiomatized by sentences of the form
¥x(B(x)+3y alx,y)) with B,a in AAt and if .

T VX (B(X) >3y a(X.7)) then there exists u(x,y) in 3 AAt
such that T vx (B(X)1+3y (LT an(x.y)) and T ¥x 17 wx.y).

(6) T has a definitorial extension T* by predicates defined by
formulas in 3AAt such that T* can be axiomatized by sentences
of the form ¥x (BG)~3'y a(x.¥)).

Moreover, it can be shown that the invariance problem for theories

cannot be'reduced to the one for sentences, in general. More pre-

cissly, there is a theory T which is invariant under limits but
which cannot be axiematized by sentences which are invariant under
limits. Thus T° is different from T in this case.- In addition, for
any countable effectivized language the set of sentences invariant
under limits will be r.e. . ]

*) The eguivalence of (1) and (5) solves a problem of Mansfield

(Jst 42 (1971))
#+*) The equivalence of (3) and (S) was claimed by O.Keane in 1974.

P.ZBIERSKI: End elementary extensions of models of ZF (together
with W.Marek).

Let M=<M,e> and M =<M*.s*> be models of ZF set theory. We say

that M" is an end extension of M iff M € M* and On' - the ordinals

of M - is an initial segment of the ordinals of n*. In case of models
of 1St order arithmetic, Mc Dowell and Specker showed, that every
model has an elementary gnd extension. In case of models of ZF this
is no longer true as shown by Keisler-Silver. They gave also a
sufficient condition for a model to posses an elementary end ex-

tension. We give another sufficient condition which is in fact PCA.
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This involves expandability of a given model to a model for class
theory with global choice and unary predicate denoting a On-complete
normal ultrafilter over ordinals of the model. Then Mc Dowell-

Specker construction works.

J.ZUCKER: Interpolation for fragments of propositional calculi

Let L be the usual language of the (first order) classical and
intuitionist propositional calculi. Given a set of propositional
connectives, the fragment of L corresponding to this set is the set
of all formulas of L built up from these connectives only. Now
any formula of L with n propositional parameters defines, in an
obvious way, an n-ary propositional connective. Hence to any
(finite) set of formulas of L there corresponds a fragment of L.
It is known that the interpolation theorem holds for arbitrary
fragments (in this sense) in the classical propositional calculus
(F.Ville). We exhibit, by contrast, a fragment of L for which
interpolation fails in the intuitionist propositional calculus.

Anhang: Vortrag auBerhalb des offiziellen Tagungsprogramms:
E.BORGER: The r.e. complexity of decision problems for commutative

semi-Thue systems with recursive rule set (together

with H.Kleine Biining)

We show that word, halting and confluence problems of commutative
semi-Thue systems with a recursive set of rules over a finite
alphabet can assume independently of each other arbitrarily pre-
scribed r.e. many-one degrees of unsolvability. This settles an
open problem stated to us by Prof. W.W.Boone. The proof consists

in an appropriate simulation of 2-register machines and is based

on the corresponding theorem for those machines. In the case of
semi-Thue systems with finite rule set we show that all decision
problems considered above are many-one equivalent. Sacerdote/Tenney

claim that the word problem is recursive for the finite case.

J.Schulte Ménting, Tiibingen
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