
NOTRE DAME JOURNAL

OF

FORMAL LOGIC

Edited by

Bolestaw Sobociήski

VOLUME XVII 1976



NOTRE DAME JOURNAL OF FORMAL LOGIC
Boleslaw Sobociήski, Editor

Ann W. Lauer, Business Manager

Editorial Board

Ignacio Angelelli Robert Bull Marian B. Pour-El
F. Gonzalez Asenjo John Thomas Canty Jean E. Rubin
Nuel D. Belnap, J r . George Goe Luis Elpidio Sanchis
Ivan Boh Hugues Leblanc Wilson E. Singletary
William W. Boone Gerald Massey Vito F. Sinisi
Karel L. de Bouvere Elliott Mendelson J. Jay Zeman

Notre Dame Journal of Formal Logic is published quarterly by the University
of Notre Dame in January, April, July and October of each year. The Journal
is composed by Beljan, Dexter, Michigan and printed by Cushing-Malloy, Inc.,
Ann Arbor, Michigan. Second-class postage paid at Notre Dame, Indiana 46556.

Authors should consult the "Guide to authors" for editorial information.
Articles and editorial correspondence should be sent to B. Sobocinski, Editor,
P.O. Box 28, Notre Dame, Indiana 46556, U.S.A.

Subscriptions are $20.00 per year for institutions and $15.00 for individuals.
Back volumes are $10.00 each for Volumes 1-9, $16.00 for Volumes 10-16. Orders
for subscriptions and back volumes (accompanied by payment), and changes of ad-
dress should be sent to the Business Manager^ P.O. Box 5, Notre Dame, Indiana
46556, U.S.A.

Copyright ©1976 by the University of Notre Dame. All rights reserved.



NOTRE DAME JOURNAL OF FORMAL LOGIC

VOLUME XVII, 1976

CONTENTS

On prosleptic premisses. By Czestow Lejewski 1

Lesniewski's analysis of Russell's antinomy. By Vito F. Sinisί 19

A note on the axiom of choice in Lesniewski's ontology.
By Charles C. Davis 35

Algebraic semantics for S2° and necessitated extensions.
By R. Routley and H. Montgomery 44

A first-order logic of knowledge and belief with identity. I.
By Scott K. Lehmann 59

An addendum to my paper "A categorical equivalence of proofs."
By Manfred E. Szabo 78

On the eliminability of de re modalities in some systems.
By Jonathan Broido 79

Un estudio de la lόgica algebraica desde el punto de vista de la teorίa
de categorίas. By Luis M. Laita t . . 89

Les algebres de Heyting-Brouwer et de Lukasiewicz trivalentes.

By Luisa Iturrioz 119

Uber Kongruenzen hδherer Operationen. By Gunther Fret-Imfeld . . . . 127

An independent statement about metric spaces. By Maurice Machoυer. 131

Consistent, independent, and distinct propositions. Π. By Anjan Shukla 135

An alternative to Brian Skyrms' approach to the Liar.
By Paul Vincent Spade 137

Definitions of semantical reference and self-reference.
By Brian Skyrms 147

On the relation between free description theories and standard
quantification theory. By Richard E. Grandy 149

Some notes on "A deduction theorem for restricted generality."
By M. W. Bunder 153

On Nachbin's characterization of a Boolean lattice.

By William H. Cornish 155

A patching lemma. By K. K. Hickin and J. M. Plotkin 158

Significance logics. By Ross T. Brady 161

Negation disarmed. By Robert K. Meyer 184

On some modal logics related to the L-modal system.
By Robert L. Wilson 191

A first-order logic of knowledge and belief with identity. Π.
By Scott K. Lehmann 207

A species-algebraic interpretation of the intuitionistic propositional
calculus. By Jekeri Okee 222

Temporal modalities and the future. By Vaughn R. McKim and
Charles C. Davis 233



A further examination of Saccheri's use of the "consequentia

mirabil is." By Cyril F. A. Hoormann, Jr 239

Axiom sets equivalent to syllogism and Peirce. By Ivo Thomas 248

A note on the adequacy of translations. By William Frank 249

Three identities for ortholattices. By Ladislav Beran 251

Pledger lemma and the modal system S3°. By Bolesiaw Sobociήski . . . 253

Consistency of n-orάer logics. By William J. Thomas 257

An Herbrand theorem for prenex formulas of LJ.
By Kenneth A. Bowen 263

Shortest single axioms for the classical equivalentiai calculus.

By Jeremy George Peterson 267

Presupposition and entailment. By John A. Barker 272

The distribution of terms. By Bernard D. Katz and A. P. Martinich. . . 279

A note on defining the Rudin-Keisler ordering of ultrafilters.

By Donald H. Pelletier 284

Eternal existence and necessary existence. By William G. Lycan . . . . 287

Lambda-calculus terms that reduce to themselves. By Bruce Lercher. 291

NOR logic: A system of natural deduction. By Laurence S. Gagnon. . . 293

A question about incompleteness. By Robert L. Armstrong 295

Semantics for S4.04, S4.4 and S4.3.2. By G. N. Georgacarakos 297

Effective density types. By Harry Gonshor 303

A criticism of Summers' language tree. By Robert Cogan 308

A short equational axiomatization of modular ortholattices.
By Bolestaw Sobociήski 311

A short equational axiomatization of orthomodular lattices.

By Bolestaw Sobociήski 317

Epistemic logic with identifiers. By James McLelland 321

A logic of belief. By Alex Blum 344

Some remarks on metaphysics and the modal logics F*F.

By Robert L. Wilson 349

De quelques problemes de la logique mέdiέvale. By Olgierd Narbutt . . 361

What does Ockham mean by 'supposition'? By Marilyn McCord Adams. 375

Completeness of the algebra of species. By Jekeri Okee 392

An analysis of the counterfactual conditional.

By Howard C. Wasserman 395

Modality as meta-concept. By Graham Priest 401

Direct analogues of the Sheffer stroke in m -valued logic.

By Norman M. Martin 415

One dimension in PS and PSI. By Ivo Thomas 421

Russell on the meaning of descriptions. By W. Stephen Croddy 424

A complete classification of three-place functors in two-valued logic.
By J. C. Muzio 429

Note on an independence proof of Johansson. By E. A. Nemesszeghy . . 438



A deduction system for the full first-order predicate logic.

By Hubert H. Schneider 439

Two notes on Ackermann's set theory. By John Lake 446

Monads for regular and normal spaces. By Robert Warren Button. . . . 449

An arithmetical reconstruction of the Liar's antinomy using addition

and multiplication. By Giorgio Germano 457

The modalities of KT4WMG. By J. B. Beard 462

A model-theoretic semantics for modal logic. By John Paulos 465

Venn diagrams extended: Map logic. By John Rybak and Janet Rybak . 469

Alternative notations for Principia Mathematica description theory:

Possible modifications. By Jordan Howard Sobel 476

On a modal system of R. A. Bull's. By Dolph Ulrich 479

Leibniz's syliogistico-propositional calculus.

By Hector-Neri Castaήeda 481

Metacompleteness. By Robert K. Meyer 501

A calculus of matrical descriptors. By David Meredith 517

On the independence of the fundamental operations of the algebra of

species. By Jekeri Okee 526

The square of opposition. By George Englebretsen 531

A logic for unknown outcomes. By Bertram Bruce 542

Algebre et logique tripoiaire. By Leon Birnbaum 551
Variations of Zorn's lemma, principles of cofinality, and Hausdorff's

maximal principle. Part I: Set forms.
By Judith M. Harper and Jean E. Rubin 565

A theory of restricted variables without existence assumptions.

By Margaret Murphy Prullage 589

A note on evaluation mappings. By Howard C. Wasserman 613

A proof of Sobociήski's conjecture concerning a certain set of

lattice-theoretical formulas. By Thomas A. Sudkamp . .' 615

The modular iatticoids. By Bolesίaw Sobociήski 617

Prior and the Barcan formula. By Dale E. Lichtblau 622

The axioms for Iatticoids and their associative extensions.
By Bolesίaw Sobociήski 625

A ternary universal decision element.
By J. C. Muzio and D. M. Miller 632

A heuristic procedure for natural deduction derivations using reductio
ad absurdum. By Michael A. Gilbert 638

Errata 640



LIST OF AUTHORS

This list of authors gives a complete roster of all who have contributed
articles to the Notre Dame Journal of Formal Logic. It is arranged alpha-
betically and contains the names of four hundred thirty-nine authors:

A. Abian, R. Ackermann, M. Adams, J. Anderson, M. Anderson, P. Andrews,
I. Angelelli, C. Applebaum, R. Applebee, R Armstrong, F. Asenjo, E. Ash-
worth, J. Bacon, A. Baker, J. Baker, J. Baralt-Torrijos, J. Barback,
J. Barker, R. Baxter, J. Beard, R. Beatty, R. Beazer, W. R. Beiding,
N. Belnap, Jr., D. Bennett, L. Beran, J. Berry, O. Bird, L. Birnbaum,
J. H. Blackhurst, S. Bloom, A. Blum, I. Bocheήski, I. Boh, D. Boίlman,
G. Boolos, K. de Bouvere, K. Bowen, M. Bradley, R. Brady, C. Bredlau,
D. Brignole, J. Broido, B. Bruce, G. Brumm, R. Bull, A. Bullock,
M. Bunder, A. Bundy, H. Burdick, R. Button, H. Byerly, T. Bynum,
P. Calabrese, R. Call, J. Canty, J. Cargile, R. Carnes, A. Carpentier,
H-N. Castaήeda, C. Caton, H. Chandler, E. W. Chapin, Jr., T. Chapman,
C. Cheng, L. Chiaraviglio, J. Chidgey, R. Clay, N. Cocchiarella, R. Cogan,
R. Cole, K. Collier, G. Collins, J. Cooley, F. Coppotelli, J. Corcoran,
W. Cornish, N. da Costa, R. Cowen, M. Cresswell, W. S. Croddy,
F. Crosson, E. Curley, J. Czermak, I. Dapunt, J. Davant, C. Davis,
J. Dekker, R. DeMiilo, T. Denise, K. Dδpp, J. Donnelly, D. Dorrough,
R. Doss, A. Dou, S. Dowdy, J. Drabbe, B. Dreben, A. Dumitriu, J. Dunn,
R. Eberle, E. Ellentuck, H. Enderton, G. Englebretsen, W. Essler, T. Evans,
J. Evenden, P. Facione, G. Farre, R. Farrell, H. Fast, J. Feibleman,
K. Fine, M. Fisk, M. Fitting, P. FitzPatrick, L. Foss, N. Fowler, III,
F. Fox, E. Foxley, W. Frank, W. Frascella, G. Frei-Imfeld, J. Fulton,
P. Gardenfors, L. Gagnon, J. Garson, F. Gass, M. Gemignani, H. Gensler,
G. Georgacarakos, N. Georgieva, G. Germano, J. Gersting, M. Gilbert,
M. Ginsberg, R. Girle, M. Gladstone, G. Gleason, L. Goble, L. Goddard,
G. Goe, A. Goetz, D. Gogol, H. Goldberg, R. Goldblatt, M. Goldstein,
H. Gonshor, R. Goodstein, J. Gracia, R. Grandy, J. Grant, J. Green,
J. Gregg, T. Grilliot, W. Grosky, R. Guting, R. Guhi, K. Gyekye, E. Hacker,
J. Halpern, C. Hamblin, N. Hanson, J. Harper, J. F. Harris, J. H. Harris,
W. Harris, W. Hart, B. Hawkins, S. Hayes, A. Hazen, T. Hearne, I. Heath,
T. Hecht, H. Hendry, D. Henry, L. Herman, H. Hermes, A. Heyting,
K. Hickin, H. Hiz, M. Hocutt, J. Hooley, C. Hoormann, Jr., P. Horwich,
C. Hughes, A. Ihrig, L. Iturrioz, P. Jablon, W. Jackson, W. Jaffe, B. Jeffcott,
Z. Jordan, G. Kalinowski, D. Kaplan, T. Katriήak, B. Katz, J. Kearns,
H. Kennedy, C. Kielkopf, R. Kohn, J. Kotelly, M. Krom, A. Kron, G. Kiing,
L. Kulathungam, F. von Kutshera, L. Laita, J. Lake, K. Lambert,
M. Laplaza, L. Larouche, A. Lauer, H. Leblanc, J. Lee, R. Lee,
A. Lehmann, S. Lehmann, C. Leininger, C. Lejewski, E. Lemmon,
B. Lercher, D. Lichtbiau, N. de Lilio, S. Liu, K. Loewen, M. Loux,
W. Lycan, C. Lyngholm, M. Machover, J. Mackie, E. Madison, D. Makinson,
W. Malcolm, R. Manor, D. Marans, J. Markham, E. Marsden, N. Martin,
A. Martinich, G. Massey, R. McArthur, S. McCall, S. McCleary, C. McKay,
J. McKean, V. McKim, T. McLaughiin, J. McLelland, E. Mendelson,
K. Menger, C. Merchant, C. Meredith, D. Meredith, R. Meyer, L. Meyers,
E. Michael, E. Mihailescu, C. Milici, D. M. Miller, J. Miller, J. Minichiello,
R. Montague, L. Monteiro, H. Montgomery, A. Moreno, C. Morgan,
N. Moutafakis, M, Mullick, A. Mullin, R. Murungi, J. Muzio, J. Myhill,
O. Narbutt, A. vander Nat, E. Nemesszeghy, W. Nemitz, H. Nielsen, D. Nute,
W. O'Briant, K. Ohashi, J. Okee, J. Owings, B. Pahi, T. Pak, R. Z. Parks,
M. Parnes, W. Parry, C. Parsons, M. Partis, T. Patton, J. Paulos,



T. Payne, B. Peklo, D. Pelletier, P. Perkins, R. Peters, J. Peterson,
C. Pinter, R. Piziak, K. Pledger, J. Piotkin, H. Pogorzelski, N. Pole,
J. Pollock, H. Pospesel, R. Poss, L. Pozsgay, G. Priest, A. Prior,
M. Prullage, R. Purtill, H. Putnam, C. Quinn, A. Raggio, G. Rainich,
A. Rao, E. Rasof, R. Redmon, Jr., J. Reichbach, M. Rennie, N. Rescher,
M. Resnik, V. F. Rickey, T. Ristea, F. Rivetti Barbδ, F. Roberts,
B. van Rootselaar, A. Roque, J. Rosenberg, S. Rosenberg, Y. Rosenberg,
J. Rosenthal, R. Routley, H. Rubin, J. Rubin, Janet Rybak, John Rybak,
A. Sade, P. Sagal, S. Saito, L. Sanchis, T. Satre, K. Sayre, T. Scharle,
H. Schneider, R. Schock, H. Schott, E. Schuh, M. Schultz, G. Schumm,
S. Sehgal, J. Seldin, R. Setlur, A. Shukla, Sibajiban, W. Sierpiήski, J. Sikora,
L. Simons, W. Singletary, V. Sinisi, F. Sioson, M. Sirridge, H. Skala,
T. Skoiem, B. Skyrms, R. Slaght, T. Smiley, D. Smith, T. Smith, M. Smyth,
D. P. Snyder, J. Sobel, B. Sobociήski, W. D. Solomon, C. de Renna e Souza,
P. Spade, W. Stegmiiller, J. Stevenson, L. Stevenson, T. Stihi, H. Stopes-Roe,
P. Strauss, T. Sudkamp, T. Sullivan, S. Summersbee, R. Suszko, A. Sweet,
P. Swiggart, M. Szabo, D. Szekely, J. Tamburino, S. Tamura, M. Tapia,
R. Tax, I. Thomas, R. Thomason, S. Thomason, R. Tompkins, J. Trentman,
A. Trew, C. Turek, R. Tursman, F. Tytus, J. Ullian, D. Ulrich, W. Ver-
loren van Themaat, R. Vesley, J. Volgo, V. Vuckovic, J. Vuillemin,
H. J. Wadleigh, C. Wagner, A. Walters, H. Wasserman, G. Weaver,
S. M. Webb, P. Weingartner, D. Welker, P. Welsh, Jr., R. Wengert,
C. Werner, T. Wesselkamper, K. Weston, B. White, W. Wilcox, A. Wilde,
H. Williams, C. Williamson, R. Wilson, J. Winnie, J. Wiredu, W. Wisdom,
P. Woodruff, J. Woods, C. Works, J. Wu, M. Yntema, W. Yourgrau,
H. Zassenhaus, J. Zeman, M. Zuckerman.



NOTRE DAME JOURNAL OF FORMAL LOGIC

Bolesiaw Sobociϊίski, Editor

Ann W. Lauer, Business Manager

Guide to authors submitting articles for publication

Articles are invited for publication in the Journal which bring new results to
any of the following areas: algebraic logic, classical logical systems, con-
structive mathematics, methodology of deductive systems, model theory,
non-classical formal systems, proof theory, recursion theory, and set
theory. The Journal is devoted primarily to logic and the foundations of
mathematics and papers which are historical or philosophical in nature will
only be considered for publication provided they employ the methods of
formal logic in their exposition.

Manuscripts should be typewritten with wide margins on bond paper, using
double (or triple) spacing between lines throughout (including notes and ref-
erences). Particular care should be given to allow sufficient space between
lines containing subscripted and superscripted symbols. Each page of the
manuscript (including notes and references) should be numbered. The first
page should contain the article title and author's name. The last page should
contain the institutional affiliation and the exact mailing address. A concise
abstract should accompany each article. Authors have full responsibility
for the proper preparation of manuscripts. When the manuscript is not
properly prepared it may be returned to the author for retyping; services
performed by the editorial offices in this regard are properly chargeable to
authors. The original copy of the manuscript should be submitted (to only
one journal at a time); authors should retain one copy of everything
submitted.

Footnotes should be indicated by consecutive superscript numerals and listed
with wide spacing between lines at the end of the article. Footnotes may
appear in print at the bottom of the appropriate pages, but should neverthe-
less be submitted in this form. A footnote which acknowledges a debt of the
author to a foundation grant or individuals should be indicated by an asterisk.

References should be cited by consecutive numerals in square brackets and
listed with wide spacing between lines at the end of the listing of footnotes.

A list of symbols used should be submitted with the manuscript. This list
may be headed "Note to the Printer"; it should not define the symbols
mathematically, but should identify them typographically. Authors should
underline various types of syn.oois in different colors throughout the manu-
script, blue for bold, red for Groek, green for Gothic and other characters.
It is suggested that authors refer to back issues of the Journal for examples
of the style of composition.

Proof sheets are generally given authors for correcting errors that occur in
composition. However, any special composition costs arising out of an
author's revision of text of an article in proof will be charged to the author.

Fifty offprints without covers of each article will be supplied free of charge.
Additional offprints or covers for offprints may be purchased.

Editorial correspondence and articles should be sent to:
B. Sobociήski, Editor, P.O. Box 28, Notre Dame, Indiana 46556, U.S.A.

The Journal is published quarterly by the University of Notre Dame. Sub-
scriptions are $20.00 per year for institutions and $ 15.00 for individuals.
Back volumes are $10.00 each for Volumes 1-9, $16.00 for Volumes 10-16.
Orders for subscriptions and back volumes (accompanied by payment), and
changes of address should be sent to the Business Manager, P.O. Box 5,
Notre Dame, Indiana 46556, U.S.A.



The British Journal for the
Philosophy of Science
Contents, Volume 27 Number 2 June 1976
Articles
ADOLF GRUNBAUM IS the Method of Bold Conjectures and Attempted Refutations

Justifiably the Method of Science ?
DAVID PAPINEAU Ideal Types and Empirical Theories
Discussions
KARL POPPER A Note on Verisimilitude
JON DORLING Comments on Lande
JON DORLING and DOROTHY EDGINGTON The Applicability of Bayesian Convergence-of-

Opinion Theorems to the Case of Actual Scientific Inference
T. M. BENDiTT and DAVID Ross Newcomb's 'Paradox'
Review Articles
PETER CLARK Elkana on Helmholtz and the Conservation of Energy (review of Y. Elkana:

The Discovery of the Conservation of Energy)
YORiCK wiLKS Dreyfus's Disproofs (review of H. Dreyfus: What Computers Can't Do)
Reviews
JOHN BELL on F. R. Drake: Set Theory: An Introduction to Large Cardinals and T. J. Jech:

The Axiom of Choice
ILHAM DiLMAN on R. Wollheim (ed.): Freud, A Collection of Critical Essays
Announcements

Published for the British Society for the Philosophy of Science by
Aberdeen University Press, Farmers Hall, Aberdeen AB9 2XT, Scotland

Ed/tors: John Watk/ns and John Worrall
Price £2.50 ($8.00) Subscription Price £7.00 ($22.00)

f Philosophical Studies )
An International Journal for Philosophy in the Analytic
Tradition
Editor: Keith Lehrer, University of Arizona, USA
Editorial Assistant: Vincent Lazara, University of Arizona, U.S.A
Board of Consulting Editors: David Braybrooke, Joseph L Camp. Jr., L J Cohen, James Corn-
man, Alan Donagan, Keith Donnellan, Mary Hesse, Risto Hilpmen, R. M Martin, Terence Parsons,
Gunther Patzig, A M. Qumton, Jerome Schneewind, Robert Sleigh, Jr, Judith Thomson
Philosophical Studies fills the urgent and growing need for space devoted to quick publication
of timely contributions to analytic philosophy. It emphasizes the rapid exchange of notes
and criticism To provide balance and scope the editors will, on occasion, solicit contributions
comments and elucidations from philosophers whose voices might not otherwise be
heard when the spotlight of discussion points in their direction
Philosophical Studies welcomes papers in all areas of analytic philosophy. It recognizes
that there are divergent 'tendencies' within the analytic movement, and requires only
that contributions represent an application of methods of analysis and clarification of
meaning Papers the content of which falls primarily within the scope of the natural, social or
psychological disciplines will be considered only if this content is subordinated to the
purposes of philosophical analysis

Subscription price per volume of six issues Dfl. 95,- / US $38.00, plus Dfl. 20,- / US $8.00
I for postage and handling. Two volumes will be published yearly. Personal subscription price j
V on request. J

(M\ D. Reidel Publishing Company
\(§)j Dordrecht - Holland / Boston - U.S.A.



Australasian Journal
of

Philosophy

Editor: ROBERT BROWN

Published in May, August and December

Subscriptions are $8 (Aust.) for institutions and $5 (Aust.)
for Individuals. They should be sent to the Business
Manager at the Department of Philosophy, School of
General Studies, A.N.U., Canberra, A.C.T., 2600.

Manuscripts should be sent to the Editor at the Department
of Philosophy, Research School of Social Sciences, A.N.U.,
Canberra, A.C.T., 2600.

RATIO

edited by STEPHAN KORNER

Volume XVίlϊ JUNE 1976 No. 1

How to Dispense with Things in Themselves (I) M.s. GRAM

Space as Intuition and Geometry ROLF P. HORSTMANN

Categories, Schematism and Forms of Judgment RICHARD E. AQUILA

On a Defective Transcendental Refutation of Solipsism JEFFREY TLUMAK

The Appraisal of Value Judgments JAMES M. BROWN

Mitigated Scepticism OLIVER A. JOHNSON

A Serious Look at the Ontological Argument ROBERT J. RICHMAN

Annual Subscription: £8.00 (inland) £9.00 (overseas) $24.00 (U.S.A and Canada)

Published by BASIL BLACKWELL, Oxford

Orders t o : Journals Department, Basil Blackwell & Mott Ltd.,

108 Cowley Road, Oxford OX4 1JF, England.




