THE

JOURNAL
OF

SYMBOLIC LOGIC

ey EDITED BY
ALoNnzo CHURCH S. C. KLEENE ALICE A. LAZEROWITZ
Managing Editor: ALFONS BORGERS
Consulting Editors: ’

W. ACKERMANN CarL G. HEMPEL AN, PRIOR

ALAN Ross ANDERSON Leon HENKIN ABRAHAM ROBINSON
C. A. BavLis Joun G. KEMENY GENE F. Rose
JONATHAN F. BENNETT E. J. LEMMON BARKLEY ROSSER
PAuL BERNAYS RICHARD MONTAGUE ARNOLD SCHMIDT
MARTIN DAvIs ANDRZE] MOSTOWSKI KURT SCHUTTE
ANDRZE] EHRENFEUCHT GERT H. MULLER | /THORALF SKOLEM
ROBERT FEYS ‘ STEVEN OREY CLIFFORD SPECTOR
FreDERIC B. FitcH R6zsA PETER J. F. THOoMSON

G. HASENJAEGER A. R. TURQUETTE

VOLUME 23, NUMBERS I— 2
1958

PUBLISHED QUARTERLY BY THE ASSOCIATION FOR SyMBoLIic Locic, INc.
WITH SUPPORT FROM INSTITUTIONAL MEMBERS

UNIVERSITY OF CHICAGO UNIVERSITY OF NEBRASKA
DARTMOUTH COLLEGE UNIVERSITY OF PENNSYLVANIA
DUKE UNIVERSITY PENNSYLVANIA STATE UNIVERSITY
HARVARD UNIVERSITY PRINCETON UNIVERSITY
UNIVERSITY OF ILLINGIS RUTGERS UNIVERSITY
INSTITUTE FOR ADVANCED STUDY SMITH COLLEGE
LEHIGH UNIVERSITY STANFORD UNIVERSITY'
UNIVERSITY OF MICHIGAN ' UNIVERSITY OF WASHINGTON

Copyright 1959 by the Assocation for Symbolic Logic, Inc,
Reproduction by photostat, photo-print, microfilm, or like process by permission only

https://doi.org/10.1017/50022481200058412 Published online by Cambridge University Press


https://doi.org/10.1017/S0022481200058412

TABLE OF CONTENTS

A n'ote‘ on direct products. By L. NovAK GAL . . . . . .. .. ... R 1

Open sentences and the induction axiom. By J R. SHOENFIELD . . . . . . 7
An extensional variety of extended basic logic. By FREDERIC B. FITCH . . . 13
Reviews & ... Juany 7 /e R BN L R o P SR T R O e 22
Twenty-second annual meeting of the Association for Symbolic Logic. By
BURTON.S- DREBEN: 1h, A 552 s oot 50 Mohe i d e e e iy 103
Abstractsofpapers SRR AR e T T e e B e e R T e R B i 103
Elegtions: ... © fA Sty s WS b P T AT T R R v s 111
Notice of a meeting of the Association for Symbolic BT Ve s AT SRS R o 111
United States National Committee of the International Union of the History
and Philosophy of Science . . . .. . . . . PRt o8 8 PR B g ST 111
Foundational aspects of theories of measurement. By DANA ScorT and
PATRICK SUPPER,. <. 0. o sl o Ol e I 0 oalh i oV N e v xia 113
Uberprufung einer friilhen Anwendung der Kombinatorik in der Logik. =By
: KURT-R. BIERMANN and JORGEN MAU . . . . . . . ... .. . .. .. 129
A 12th century paradox of the infinite. By Ivo THOMAS . | . . . . .. .. 133
Peirce’s axioms for propositional calculus. = By A. N. PrRIOR . . . . . ... .. 135
‘Generalization of a lemma of G. F. Rose. By L. L. GAL, J. B. ROssEr and
PROOITS A e e N e e AR e h AL 137
Simplified axioms for many-valued quantification theory. By ATWELL R.
EIRGUBATE <. e e e A S R D B SRR e Sy 139
On closure under direct product. By C. C. CHANG and ANNE C. MOREL . . = 149
Mathematical significance of consistency proofs. By G. KREISEL . . . . . 2> A3D
Reductions of Hilbert’s tenth problem. By MARTIN DAvis and HiLARY
PUFNAM: *. 2. /= , Lo, fe T by A SR e S e 183
The classical and the w-complete arithmetic. By A. GRZEGORCZYK, A. Mos-
TOWSKI afid C. RYLL;NARDZEWSKI .. .70, <3 .70 v o % 00 T, ) 1188

T Lo TeaTRD SR B S P i e e S e PR T A e 207

The JourNAL oF Syusoric Locic is the official organ of the Association for Symbolic Logic,
Inc., published quarterly, in the months of March, June, September, and December. The
JourNaAL is published for the Association by N.V. Eyven P. Noordhoff, Publishers, Groningen,
The Netherlands. The subscription price is five dollars annually, for current subscriptions.
New subscriptions must begin with the first number of the current volume, as detérmined
by the date of receipt of the snbtcnphon. Completed volumes are sold at six dollars. Members
of the Association of three yean standing may purchase back volnmea of the JoUurNAL at
reduced rates for their personal use (except volume 1),

Applications for membership in the Association, subecriptions to the ]ounuu., changes
of address, and all business correspondence should be addressed to: Joshua Barlaz,
Secretary-Treasurer, Rutgers University, New Brunswick, New Jersey.

It is possible for members of the Association to pay dues in the currency of Belgium or The
Netherlands. Information may be obtained from the Assistant-Treasurer of the Association
for European funds: J. Dopp, 108 rue Marie-Thérése, Louvain, Belgium.

Articles for publication in the JOURNAL should be sent to S. C. Kleene, North Hall, University
of Wisconsim, Madison 6, Wisconsin (between December 1, 1958 and Jumne 1, 1959
substitute Leow Henkin. Mathematics Depariment, University of California, Berkeley 4 Cali-
fornia)  or to Alicse A. Lasevowiis, 31 Langworthy Road, Novihampiomn, Massachuseils.

Continued on inside back cover

https://doi.org/10:1017/50022481200058412 Published online by Cambridge University Press


https://doi.org/10.1017/S0022481200058412

THE

JOURNAL

OF

SYMBOLIC LOGIC

EDITED BY

Leon HENKIN
ALICE A. LAZEROWITZ

AroNzo CHURCH
S. C. KLEENE

Managing Editor: ALFONS BORGERS

Consulting Editors:

W. ACKERMANN

ArAN Ross ANDERSON

C. A. Bayyris

JonaTHAN F. BENNETT

PauL BERNAYS
MARTIN DAvIs

ANDRZE] EHRENFEUCHT

RoBERT FEYS
Freperic B. Fitcu
G. HASENJAEGER

CArL G. HEMPEL
Leoxn HENKIN

Joun G. KEMENY

E. J. LEmmoN
RiCHARD MONTAGUE
ANDRZE] MOSTOWSKI
GerT H. MULLER
SteVEN OREY

Ré6zsa PETER

VOLUME 23
1958

A. N. Prior
ABRAHAM ROBINSON
GENE F. Rose
BARKLEY ROSSER
ARNOLD SCHMIDT
KurT SCHUTTE
THORALF SKOLEM
CLIFFORD SPECTOR
J. F. THOoMSON

A. R. TURQUETTE

PUBLISHED QUARTERLY BY THE ASSOCIATION FOR SymBoLic Locic, INc.
WITH SUPPORT FROM UNESCO THROUGH ICSU AND FROM INSTITUTIONAL

UNIVERSITY OF CALIFORNIA
UNIVERSITY OF CHICAGO
DARTMOUTH COLLEGE
DUKE UNIVERSITY

HARVARD UNIVERSITY

MEMBERS

UNIVERSITY OF NEBRASKA
UNIVERSITY OF PENNSYLVANIA

PENNSYLVANIA STATE UNIVERSITY
PRINCETON UNIVERSITY
RUTGERS UNIVERSITY

UNIVERSITY OF ILLINOIS

INSTITUTE FOR ADVANCED STUDY
LEHIGH UNIVERSITY

SMITH COLLEGE

STANFORD UNIVERSITY

UNIVERSITY OF WASHINGTON

UNIVERSITY OF MICHIGAN

https://doi.org/10.1017/50022481200058412 Published online by Cambridge University Press

YALE UNIVERSITY


https://doi.org/10.1017/S0022481200058412

The four numbers of Volume 23 were issued at the following dates:
Number 1, pages 1-112, December 4, 1958.
Number 2, pages 113-240, March 17; 1959
Number 3, pages 241-368, April 24, 1959
Number 4, pages 369-474, September, 1959

All numbers of this volume are copyrighted by the Assaciation for Symbolic Logic,
Inc. Reproduction of copyrighted numbers of the Journal by photostat, photo-print,
microfilm, or like process is forbidden, except by written permission of the Managing
Editor.

The paper used in this reprint is acid-free and falls within the guidelines
established to ensure permanence and durability. €

1098765432 97 96 95 84 93 92

https://doi.org/10.1017/50022481200058412 Published online by Cambridge University Press


https://doi.org/10.1017/S0022481200058412

TABLE OF CONTENTS

A note on direct products. By L. Novak GAL . . . . . . . . . ..
Open sentences and the induction axiom. By J. R. SHOENFIELD . . . 7
An extensional variety of extended basic logic. By FREDERIC B. Firce. 13

Reviews . . . . . . . . . . . v oo 0o e e e 22
Twenty-second annual meeting of the Association for Symbolic Logic.
ByBurRTONS.DREBEN. . . . . . . . . . . . . . ... ... 103
Abstractsof papers . . . . . . . ..o 103
Elections. . . . . . . . . . . . . ..., 111
Notice of a meeting of the Association for Symbolic Logic. . . . . . 111
United States National Committee of the International Union of the
History and Philosophy of Science. . . . . . . . . . . . . .. 111
Foundational aspects of theories of measurement. By DaNA ScorT and
PATRICKSUPPES. . . . . . . . . . . . . . .. e e e e e 113
Uberpriifung einer frithen Anwendung der Kombinatorik in der
Logik. By KurT-R. BIERMANN und JORGENMaAU . . . . . . . . 129
A 12th century paradox of the infinite. By Ivo TroMas. . . . . . . 133
Peirce’s axioms for propositional calculus. By A. N. Prior. . . . . . 135
Generalization of a lemma of G. F. Rose. By I. L. GAL, J. B. ROSSER
andD.SCOTT. . . . . . . . . . . i i i e e 137
Simplified axioms for many-valued quantification theory. By ATWELL
R.TURQUETTE . . . . = v & v v e e e v e e e e e e e e 139

On closure under direct product. By C. C. CHANG and ANNE C. MOREL 149
Mathematical significance of consistency proofs. By G. KRe1ser.. . . 185
Reductions of Hilbert’s tenth problem. By MARTIN Davis and HiLARY

PUTNAM . . .« v v v v v e v e et e e e e e e e e e e 183
The classical and the w-complete arithmetic. By A. GRZEGORCZYK, A.
Mostowskr and C. RYLL-NARDZEWSKI. . . . . . . . . « . . . 188
Reviews . . . . . e e e e e e e e e e e e e e e e e e e e 207
Logical reflection and formalism. By P. LoreNzen. . . . . . . . . 241
Alternative proof of a theorem of Kleene. By Hao WaNG . . . . . . 250
A formalization of inductive logic. By R. M. MARTIN . . . . . . . . 251
il

https://doi.org/10.1017/50022481200058412 Published online by Cambridge University Press


https://doi.org/10.1017/S0022481200058412

TABLE OF CONTENTS

Note on Carnap’s relational asymptotic relative frequencies. By FRANK
HARARY . . . . . v v v v vt e i e e e e e 257

Epimenides the Cretan. By A N.PRIoR . . . . . . . . .. . .. 261
On Stupecki T-functions. By TREVOR EvaNs and P. B. Schwartz . . 267
A problem of Rosser and Turquette. By ANGELO MARGARIS . . . . . 271

Measure-theoretic construction of incomparable hyperdegrees. By
CLIFFORD SPECTOR. . « « & « « & v« 4 s v o v e o e o a o 280

Finite axiomatizability using additional predicates. By W. Cra1G and
RLVAUGHT. . . . . .« . o i v i v i v i e e e e 289

Three theorems on recursive enumeration. I. Decomposition. II. Maxi-
mal set. III. Enumeration without duplication."By RICHARD M.

FRIEDBERG. . . . . . . . . . . . . o o o v v v oo .. 309
Elementary completeness properties of intuitionistic logic with a note

on negations of prenex formulae. By G. KREISEL. . . . . . . . . 317
G&del numberings of partial recursive functions. By HARTLEY ROGERS,

Jro o o 331
Reviews . . . . . . . . . .. 0000l 342

Notices of two meetings of the Association for Symbolic Logic. . . . 368

A remark on free choice sequences and the topological completeness

proofs. By G.KREISEL. . . . . . . . . . . . ... ... .. 369
Degrees of formal systems. By J. R. SHOENFIELD. . . . . . . . . . 389
An investigation on the logical structure of mathematics (V). Contra-

dictions of Russell’s type. By S1GEkaTu KUrODA. . . . . . . . . 393
On recursively enumerable and arithmetic models of set theory. By

MicBaAELO.RaBIN . . . . . . . . .00 0oL 408

On the formalisation of indirect discourse. By R. L. GOODSTEIN. . . . 417
Professor Goodstein’s formalisation of the policeman. By L. JONATHAN

CoHEN. . . . . . . . ... 420
Schémas pour le calcul des propositions fondé sur la conjonction et la

négation. By JEANPoRrTE. . . . . . . . .. .. oL 421
Reviews . . . . . . . . .. .. e e e e e e e e e 432
Twenty-third annual meeting of the Association for Symbolic Logic.

ByRMUMARTIN. . . . . . . . . . . . o v v v o i oo 456
Abstractsofpapers . . . . . . . . .. L. ... 456
Elections. . . . . . . . . . . . Lo Lo 461
Notice of a meeting of the Association for Symbolic Logic . . . . . . 461
List of officers and members of the Association for Symbolic Logic. . . 462

iv

https://doi.org/10.1017/50022481200058412 Published online by Cambridge University Press


https://doi.org/10.1017/S0022481200058412

ERRATA

VOLUME 13
Page 112, line 22 from the bottom. The subscript after P should be n 4 1 instead of n.

VOLUME 16

Page 286, line 15. For ¢xxi», read «xii».

VOLUME 21

Page 89, line 10. Insert right parenthesis before first square bracket.
Page 123, line 11. For the second occurrence of A —B, read B—->A.

VOLUME 22

Page iv, line 12, For «FRIEDMANN», read «FRIEDMANY.

Page 293, line 15. For «1953», read «1955».

Page 304, line 13 from the bottom. For «quantifier free», read «quantifier-freen.

Page 351, line 12 from the bottom. The first word in the line should be «von».

Page 351, line 8 from the bottom. For «Axione», read «Axiomes.

Page 351, line 7 from the bottom. For «widerspruchsfrie», read «widerspruchsirei».

Page 351, line 2 from the bottom. Supply a period at the end of the line.

Page 351, last line. Add the first s of « Widerspruchsfreibeitsbeweis».

Page 361, line 14. For the first «to» read «the».

Page 371, lines 2, 3, 6. The inverted circumflexes over R and S are intended as breves.

Page 371, line 10 from the bottom. For «mosti mportant», read «most important».

Page 380. Throughout line 23 from the bottom, wherever the letter s has two sub-
scripts, read the second of these subscripts as a subscript to the first subscript.

Page 386, line 8. For «1925] 26» read «1925/26».

Page 387, line 16. For «ari-stotelischen», read «aristotelischenn.

Page 432, column 1, line 15. For «Los», read «£o$».

Page 435, column 2, line 4. For «Ismanny, read ¢«Issmann».

Page 439, column 2, line 46. For «caseu», read «cause».

Page 441, column 1, line 38. For «Fefreman», read «Fefermany.

VOLUME 23

Page 27, line 9. For «thaught», read «thought».

Page 31, line 6 from the top, and line 8 from the bottom. For «petitos, read «petition.
Page 40, line 10. For «notions, read «wonceprs.

Page 59, line 2. For «F», read «f», twice.

Page 73, line 7. For «‘‘almost’” every», read «‘‘almost every”’».

Page 73, line 7. The last word in the line should be «is».

Page 97, line 14. In Sectiunea, there should be a comma below the ¢ as an accent.

v
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ERRATA

Page 97, line 23. Delete the dash.

Page 98, line 13. Delete the period after «eléméntom».

Page 100, line 12 from the bottom. After «XV 210)», insert: «Philosophical
Analysis (cf. XVI 298-301), and Pap’s Elements of Analytic Philosophy
(XIX 74)».

Page 102, line 3. For XIV, read XVI.

Page 104, In line 5 of the second column at the top of the page, change p to P, and
in line 7 of the same column, change the last $ to g.

Page 224, line 12 from the bottom. For umnosestvr, read wmnoiésivy.

Page 225, line 22. For «Trétégor, read «Trét’égor.

Page 230, line 13. For «séislénies, read «iscislénién.

Page 234, line 16 from the bottom. For «Akadern», read «Akadémiiyr.

Page 239, line 1. For «STAzKIN», read «STAZIKIN».

Page 321, second line of footnote. For =1 (Ex), read (Ex)=1.

Page 322, Third line of Theorem 4. After «quantifiers insert «,with each prime formula
preceded by at least one negation symbol,».

Page 357, line 6. For «(1956)», read «(1955)».

Page 361, line 5. Insert mo. 1/2» after «ol. 16s.

Page 365, line 8. The comma should be after «1956» rather than before it.
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