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Die Tagung fand unter der lEitung l.10n Herrn W.Felscher (Tübingen), Herrn H.Sch\,nchtenberg

_ (ftincllen-) und Herrn A.S. Troelstra (Ansterdam) statt. An ihr nahnEn 22 lJissenschaftler aus 7·

Ländern teil, darunter 11 aus ~ut5Chland.

Es wurden IS Vorträge aus ~chtigen Teilgebieten der metherretischen Logik (Ee~Ei5theorie,

Rekurs ion-und-LanDdaka lkülstheor ie, I'I:!ngenlehre), Konplexi tätstheor ie und Verbindungen der

Logik zur Informatik gehalten.

Parallel dazu fand ebenfalls eine Tagung der Sprach~rissenschaftenstatt, die zeitlich so gut

unt der Logischen koordinierte, dass beiderseits die Möglichkeit bestand, die interresantesten

Vorträge dieser lJissenschaften zu besuchen, die auch genutzt \.1Irde.

Vortragsausziige

Z.aDAJ1JWICZ: A non-usual tmiQE!rsal relation far ~ for1TUlas.
o

_ 1E def ine a "". tmiuer.... l relation for ""0-forllDlas in tha standard mxfel N. 1be constru:::t ion cf

th:! relation uses König's le1\1TB instead of using the eKistence of Skalern r~tions ror ~o for-

nulas.

K.aJ'ID:j-SPIES: lbnest polynomial-tiIJE reducibili ty.

1lle polymJmial-tillE reducibilities p-lTBny-one and ~Turing are obtained by taking rreny-one

respectiuely Turing reductions and by requuirinq in addition that the reductions can ~ car-

ried out in polinomial tirre. A p-reduct ion is honest ir the length of the input and these of
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the oracle queries are polynomially related. Lhile there are no miniliBl degrees for the p .-re-

ducihilities, the existence of minillBI degrees for the honest p-reducibilities might depend on

an anSl'Er to the P=?NP qtEstion. HalTEr has sho\o.n that assmuing P=NP miniTTBI degrees for the

honest p-reducibilities eHist but they cannot be recursiue. HalTer asked \oilether tllere are at

least recursively enUllErable sets ,,'lich ha1.Fe minillBl hp-degree (ass1..mung P=NP). Here \'E giue

an aff irnati\Je ansW?r to thi s quEst ion. Our pT'OOf requires SOTTE resul t s fram recurs ion theory,

and i t clar if ies the role played by the assunpt ion that P=NP. It relTBins the quest ion~ \'.bether

t~is assumption is necessary or not.

G.QSSER: Zur Robinson-Charakterisierung der einstelligen rekursi~Jen Wbrtfunktionnen.

Es \'Erden mehrere interne indukti\~ Charakterisierungen der Klasse Prim~ der einstelligen pri­

mitiv rekursiven \.Drtfunktionen über einem endlichen Alphabet 8. = {al' ... ,ar> (r ~ 2) gegeben.

Speziell' wird gezeigt, daP Prim~ die kleinste Klasse uon einstelligen UOrtfunktionen über R

ist, die die Nachfolgerfunktionen Oj(w) = l«li (i = l, ... ,r) tmd eine geeignete \',Eitere f'tmk­

tion T ehthält, und abgeschlossen ist im bezug auf Superposition * , Verkettung n und Ubrt-

iteration it8. :

(a*ß) (f.l)=a(P(W)) , (o1)ß)(w)=a(ct.')ß(w) ,

itß(~l'···'~r) ~ (=) ~{Ä)=A & (VW)i~1 ~(wai)=~i(~(W))).

Als Funktion T kann nan u.a. ~ählen:

qA(w)=e-1(q(c(w))) J \'Dbei q(x)=(x-[/x]2) und c eine kanonische Bijektion \~n 8.* auf N ist,

die Links-b~l. REchtsfunktion der folgenden injektiuen Paarfunktion von R*X R* in ß*

I.BETHKE: Extensional partial combinatory algebras.

we formelize a qeneral method· for the construction of non-total X-models.

Theorem 1: Let D be a CPo and [Dt>]={fE[D-iD]: f(lu)=Jn}. Let: F:D-+[Dt>] and G: [Dt>]-.4l be con­

tinuDUS maps such that Range(G)c(D-{lo» and FoG is identity on [Dt>]. Fo~ d,d'E(D-{J.o}) pul:

d·d':= F(d)(d') if F(d)(d')~lo ,undefined otherwjse. Take ffi:=«(D-{ln)),'). Then the following

are true·:
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. (i) mcan !Je consitlered as a nan-totaI "A-lilOdel such that the }."'epresentable l'unct ions on m are

exactly the partial continuous tunctions on D-{lo).

(ii) Noneover , m is extensional, i.e. ~,d'E(D-{loJ)(vd"E(D-{lo»(d'd"~d' .d") ~ d:d'),

itl' GoF is ~dentjty on D-{Jo}.,

As an exanple of 110'·1 a CPo satisfying the d~1TE.in eQ-uation D-{lJ' :: [r>t>J can be construct~ ,.~

describe a modification of the free PSE-alqebra (Plotkin-Soott-Enqeler) generated by an arbi-

trary peset A \·ri th bottom .l.a. 'Tbe resul t ing non-total ext:ensional PCA m has the follo"ling pro­eperties.
1beorem 2: m ha.s ne j ther a complet ion nor a total subrilodel.

1beorem 3: TbE!re are unsolvable A -telTi}5 T
o

' Tl' ..• T
CQ

such that

E.BÖRGER: 1be undecidability öf the floundering property in I1lJ-PROLOG.

Facing the problem of dealing torith negative information in logic program; Clark (1978) has

introduced an eHtension of aHorn clause theorem pro\~r by a specia! inference rule (kno~~i as

NAF-rule for Negation As Failure) tonich allo~~ to include a certain form of negation into Pro-

log programs. REcently Sheperdson (1984,1995) and Flannagan (1985,1986) haue put fort'aNis ar-

gUilents that there SeelTlS to be no sinple and useful logical n-eaning of negation as fai lure in

the general case. Clark's 'version of NAF, ,·flereby negative literals rrust be closed in order to

be eualuated i s illplellEnted in MlJ-PROLOG (K?lbourne Uniuersi ty Prolog). I-E silo,·, that tor the

underlying query el.Jaluation process it is undecidable ,·l1ether it ~..,ill flounder for a giuen

query ,.ri. th respect to a 9 iven program, canf irming a conjecture nade by Flannagan (1985). Thus

t'E contribute to the irrpression that this qtIEry eualuation process (t.ri. th negation inter'pretedeas failure) at least in its full generality is not of practical use as a theorem prouer. It

also puts into perspect ive the ßDre restr icted ~~rsions or applicat ions of that query evalua-

tion process proposed recenzly by Lloyd&Topor (1985), Aquiliano et.al.(1986), Barbuti&Martelli

(1986) .
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J .DIll.Ei: Syntax of E-logic__

Sti11Dlated by the obser~.Jation that the class of Kr ipke-structured llEnt ioned by D. Scott in LNI1

153 is not conplete for E-logic, 1'1. Unterhardt, tiinster, lTBde a study of the selTBlltics of E -

lagic (1986) and the following is joint toDrk with hirn. A general concept of rule in natural

dedu::tion is de~loped. Besides standard redexes and sinplif ications \'~ take as pernutation

redex any for11Dla occurrence that is the conclusion of (vE) or (3E) and najor premise of an

E-rule. By standard nDrmalization techniques any deduction reduces to a nornal (redex-free)

dedUJt ion in this s tr ict sense. An induct i \Je der ini t ion of these norna I deduct ions leads,

after applyinq the crude discharge coDl)ention, to an isollDrphism bet\'Een norllBl ~uctions

cut-tree sequent deriuations. In contrast to the situation in logic \orith global existence

,
I1.Unterhardt could show that there are rules that .cannot be replaced by axiom scheYlES, e.g.

the Görnemann-rule characterizing Kripke-structures with constant domains.

L.GORDEEV: On modified Kruskal-Friedman combinatorics.

In conparison to the talk giuen last tillE in Ober\'Dlfach I present nDt'1 a nore precise estilTB­

tion of the proof thaoretic strength of the nDdified conbinatorial stateDEnts ~ ( p -natural

mmber )0, a -countable ordinal) stating that for every jnfinite .sequence (T1 ,.t,1) , (T2 ,.t,2)'

•.. ,(Tn,Ln ), ••• or (~p)-branchinq trees Tn uith Iabelinq Functions .t,n:Tn--+ a there are i(j

antI a ham(e)omorphic embeddinq h:T
i
----. T j satisl'yinq: (1) .t.i(x) ~ .t.j(h(X» rar every nnde x in

Ti anti (2) iF x,x; are neighbourinq nndes in Ti then .t,j(Z) ?: min{.t,j (x) J,f,j(x')} l'or every ClDde

z placed between hex) antI h{x') in T
j

. It turns out thiit from the proof theoretie viet-.point

the hierarchy {J1~} alnost exactly imitates the strength of the predicative hierarchy (n~ -CA)«

\rbi le rar p) 1 thi s i s true \on th respect to the i rrpred icative (induct i~) hierachy IDa of suba
systems ( fami 1 iar in the 1 i terature) of the second order ar i tllJiEt ic. ..

E.R.GRIFFOR: Strang Existensional Types and NorllBlization in the Second Order

Typed Lanix:la Ca leulus •

1be second order typed A-calculus or Girard is extended l'rith Mirtin-LöfJs dependent type and

eHistensional types ~th the strang introduction and elifiUnatioD rules of Ho~ard. It is sho\'ß

                                   
                                                                                                       ©



-5-

that tIEre are non-norrralizable terms in the resulting calculus. This t'Duld seem to support

the view that irnpredicativity is incompatible ~rith the identiEication oE types and propositi-

ons.

G.JÄGER: Annotations on the consistency oE the closed ~Drld assumptions.

In the recent years the general theTTE oE lleqat ive inFormat ion has attracted a certain allDtmt

of attention especiailly in the context o~ logic prograrrDÜng, logical data bases, information

processinq and the like. One oE the llDst inportant concepts in this connection is Reiter' 5

closed ~Drld assumption CW9. In this talk ~~ introduce the notion oE closed world of a first

order lheary lheory T uilh respecl to asequence 01' predicales and giue natural conditions ror

its consistency.

H.UJCKHARDT: Incoupleteness and conpleKi ty.

Gödel' 5 second inconpleteness theorem is equivalent to non-trivial 10\'Er bounds (l.B) on prooE

conplexi ty. 1berefore usual forlTBl theor ies T of ßBthelTBt ics cannot proVE any non-trivial I..By.

on their proof conplexity. ~ set up wide-spread exanples of prouable fornulas F
n

(sone con­

sisting only of Ebolean Olles) assmning such LB tor elellEntary or NP;lP -reasons thus constitu­

t ing a new type of for11Bl prooE 1 imi t \'.tlich can only be 01JercollE by 1!Bking ahmst all (proved)

Fn axioms. So a stmller ideal on the adequacy of EorllBlization is also destroyed, nalTEly that

euery recognized set of ne~l trUE statell'Ents (like LBS(Fn) for all consistent SJT ) can be for­

IJBlly derived by adding suitable ne"l (true) fornulae as axioms. Our Boolean exanples also give

indirect hints in favor oE Cook's thesis NP~P and point out same prooE-theoretic difficulties

a proof has to ouerCOlJE. Finally to,E ohtain forllBl tmdecidabili ty of the follot·ring to,Elll-knoton

theorems: recursive tmdecidability, proof-theoretic n~ -uniformity and prooE speed-ups.

A.R.D.tmlllIAS: tbcI..ane Set Theory.

Saunders l'Ia.cLane has dra~n attention mmy. tirres, lmst recently in his book Natheli"lat iC5 Fon."

anti Funct ion, to tbe system of set theory of toilich the axioms are extens ional i ty, lluIl Set,

Pairinq, Union, Inl'inity, Power Set, Re-sl:ricl:ed Comprehension, Foundal: ion, and Choice. This
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GYbtem iG naturally related to systems deriued from topos-theoretic notions concerning tl~

category of sets, and is, as M!\cLane efi\1hasizes, one that is adequate for 1T!.!Ch of rratheilBt ic~.•

In this paper ~e giue SOj~ relative consistency argwlEnts relating MacLane's to other system5

of set theory; \·oE sho\'1 by argurrents of Coret and Boffa that Macl..ane set theory proues all

stratified instances of replacement and comprehensionj and ~~ exhibit a simple set tl~retic

assert ion - ilaJJEly tMt there exists an inf ini te set of inf ini te sets, nc t\·.o of ,·hich have

the san~ cardinal - that is unprouable in MacLane system.

•D.NORMaN: IndL~tive definitions in. tyPe theorv.

\E constrt:ll::t a fOl"lTBl type-UleOry ~i1ere "Je include SOllE type-operators giuen in e.g. Per Mar-

tin-Löf type theory together ~rith an operator foruüng the least fixed-point of certain stric~-

ly positive type operators. we nBy also define a fa~ly of types indexed over a type using si-

lTI.dtaneous induction. 1be theory contains a general rule-scherra for proofs by induction and

construetion of types by rect.1I'sion on the natural ordering of the inductiuely defined types.

Finally it is sho~n that the strictly positi\~ type-operators are in a sense categorical and

that this is prouable ~nthin the theory.

Z.RATAICZVK: Funct ions provably total in E
n

-ilIDuction "li thout paran1~ters.

1be follo\·ring theorem is a generalization to the case far n=l by Z.AdanD~1icz and T.Bigorajska.

Let n~2.

1heorem: JE" in the praoE" oE" the total ity oE" a recilrsive Funct ion 1':N-iN in the theory I-Ln l.Je

use anly m d il'l'erent ax ioros oi' Ln- induct ion then f can be bounded (allilOst everylJhere) by a

Function H 6Jril.
k

in Rardy's hierarchy rar a certain kEw. The estiritation 0[- the rapidity 0.
<L'n-l

growth for n=! which we obtain is H
ö>TiJ+2.k.

for a cerfain 1:.

In the proof ~E use only the usual seTTBntical,uethod and conbinatorial consideration. lJe da

not need to analyse proofs but only prQ\~bility.
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Q.S.~: Qn open prehlem concerning intensional continucus functionals.

Let APP be the ari thrretical part of Feferrran' 5 theory of operations and classes, i .e. the part

wi thout classes. Let IT be the obuious internally der ined structure in ~P.

Is there a model for APP (say m ) sueh that IT becomes isomorphie to IeF, the structure of the

intens ionaI cont inuous funet ionals? l'tJre generally,

Is there an msuch that (a) ITo = N J (b) ITD-KJ = N-i-I J (c) type 2 obJects are continuous ,

(d) the modulus oE" cont imzity Funct ional tor type 2 objeets is in IT (in the model m )?

Unexplained notations in A.S.Troelstra, LNM 344.

S. S. UAHIER: Subrecurs i ue Hierarchies.

The Slo\'r-gro\'unq (G) J "Hardy" (H) anti Fast-grc}\·Jing (F) hierarchies \'~re defined, and their

lTDst significant properties outlined:

(1) G(a) represents a as in direct limit

(2) H(a) \'Jitnesses the \'Ell-foundness of a

(3) F(a) = H(6)a)

1hEse suggest the construction (fram belot'1) of a large class of so-called accessible recursi\Je

functions. 1be der ini tion follo\"JS standard recursion theoretic principles, using G(a) to "co-

de" a : Le. generate F(a) Qnly if 3ß«(! (G(a) = F(ß»).

1beorem: For appropriate "Bachmann-style" collect ion ~: 0n+1X On ~ On ue have G(yP"'l) y:P

'Illere yP = F .

Corollary: G(" idn +1") F("idn
OO

) , so tlle hierarchy of accessible recursive functions closes

Berichterstatter: L.GordeetJ, Tübingen
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