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Considering the Position of Concepts: From the McDowell–Dreyfus 

Debate through the Ecological View on Language 

AAbstract  

This paper considers the position of concepts: where and how do they 
function in our experience and lives? We will first refer to the McDowell–
Dreyfus debate, which concerned conceptual capacities. The need to make 
intelligible the connection between absorbed experience and reflective 
thought and the similarities and differences between humans and animals 
with respect to rationality will be found there. We then refer to the 
ecological view on language and describe an appropriate theory that can 
meet this need. Concepts will be seen as material tools used in social 
practice, and conceptual capacities as the skill to use these tools.  

(1)

—

(2)

M07a, M07b, M13 D05, D07a, D07b, D13, D15

D13: 15
M07a: 

339
cf. M13  

D07a: 

1



 Research Notes 

2 

353

 conceptual capacity 

cf.  D13  

 ground floor 
 upper floor 

 2017: 25–6, 

M07a: 339–42
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D13: 17–8; D15: 47–9  
cf.  M07a: 340–1, 344; 

M13: 51; D05: 51

absorbed coping 

cf.  M13

cf. D13  

 conceptuality  operative
D07b: 372 M13: 47–9

 realizing a concept of 
a thing to do ibid.:  48  

Rietveld 2010: 197

ibid.:  
202

ibid.:  200
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2010: 157–9

 

cf.  D05: 59–61; D15: 84–6  

 flow 
Gallagher 2016: 140

ibid.
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J J

 1985: 137

2000: 324
2017: 178

a
b c

d

 

Alessandroni 
et al. 2024: 95  conceptual thinking

 thinging  

D15: 78
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((5)

D05: Dreyfus, H. L. (2005) Overcoming the Myth of the Mental: How 
Philosophers Can Profit from the Phenomenology of Everyday Expertise. 
Proceedings and Addresses of the American Philosophical Association, 
79(2): 47–65. 
D07a: ——. (2007a) The Return of the Myth of the Mental. Inquiry, 50(4): 
352–65. 
D07b: ——. (2007b) Response to McDowell.  Inquiry, 50(4): 371–7. 
D13: ——. (2013) The myth of the pervasiveness of the mental. Schear, J. 
K. (Ed.) Mind, Reason, and Being-in-the-World: The McDowell–Dreyfus 
Debate. Routledge: 15–40.
D15: Dreyfus, H. L. & Taylor, C. (2015) Retrieving Realism. Harvard UP.
M07a: McDowell,  J. (2007a) What Myth?. Inquiry, 50(4): 338–51.
M07b: ——. (2007b) Response to Dreyfus. Inquiry, 50(4): 366–70.
M13: ——. (2013) The myth of the mind as detached. Mind, Reason, and 
Being-in-the-World.:  41–58.
Alessandroni, N., Malafouris, L.,  & Gallagher, S. (2024) An Ecological
Approach to Conceptual Thinking in Material Engagement.  Europe’s 
Journal of Psychology, 20(2): 84–103.
Gallagher, S.  (2016) The Practice of Thinking: Between Dreyfus and
McDowell.  Breyer, T. & Gutland, C. (Eds.) Phenomenology of Thinking: 
Philosophical Investigations into the Character of Cognitive Experiences.
Routledge: 134–46.
Rietveld, E. (2010) McDowell and Dreyfus on Unreflective Action. Inquiry,
53(2): 183–207.

2017 —
53: 1–32

2010 ——

J J 1985 ——

2017 ——
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FFloridi  

Critical examination of Floridi ’s “the logic of being informed” 

 
Abstract 

This paper aims to critique Floridi ’s  “the logic of being informed”. 
Floridi gave some characteristics  of what it  is like for an agent to be 
informed of p, and he gave a formalization of these characteristics, 
based on a normal modal logic  KTB. However, as this paper suggests, 
his argument ignores the aspect of semantics, so there is room to 
improve his original logic, showing counterexamples to indicate what 
makes trouble in his original formalization.  In the end, this paper 
suggests that it  is more appropriate for formalization to use Barwise ’s 
channel theory.  
(1)

(IL)

([van 
Benthem  Martinez 2008]  [Mares 2024] )

(PI) Floridi a
(1) a (2) a (3)

a (3)
a (being informed)

(IL)
[Floridi, 2011]  

Floridi IL
Floridi

Floridi IL
(EL) (DL)

IL
Floridi IL

( )
Floridi IL

IL  
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((2)
[Floridi  2011b] IL

Floridi

Floridi IL Floridi
IL  

Floridi
(semantic information)

(i)n (ii ) (well-formed) (iii)
(meaningful) (iv) (truthful)
[Floridi 2011a, p104; 2019, p.72 ]

(be informed of )
[Floridi 2011b] IL

EL, DL
 

IL

(modality)
(well -formed formula)

K  

 : :=  p  
( p )

 
:= , := ( ) ,  := ( ) ,  
 := 

 
K (i)

(ii)K ( ) ( )
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MP( ) Nec(
)  

IL [Floridi 2011b]
a a Ia

Ua  := Ia
a (a

)  
IL Ia

IL Floridi
IL

 
(a) (4 /5 )
(b) K T (Ia ) B ( Ia Ia
) KTB

(a) EL
a a

Ka BL a Ba
EL BL IL

 
EL DL EL

[  2016] [  2020] (a
) a

4
(Ka KaKa ) 5 ( Ka Ka Ka ) T (Ka )

[  2020] BL 4 (Ba BaBa ) 5
( Ba Ba Ba ) D (Ba Ba )

EL D EL
EL T

DL D  
EL, DL IL
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[Floridi  2011b, pp.232-236] EL DL
IL a

a
a  

Floridi

EL DL 4 5
IL

4  
(b) KTB
K T ( ) B ( )

IL
a Ia

IL  
K (Ia( ) (Ia Ia ))

a
Floridi

EL

  
T (Ia )

Floridi IL

(iv)truthfulness
Floridi T  

B ( IaUa )
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T ( Ia )

B

Floridi IL

IL

Kripke [Floridi 2011b]  
((3)

Floridi IL
(a)

(b)IL KTB
( )K ( )T

( )IL
 

( ) .  K  
Floridi K

K

A B p q
p

 
q

A p q B p MP
q

K
q
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K

p q p q

K  
( ) .  T  

[  2020]

PA T
PA PA

PA PA

PA
PA

T (Ia ) IL Ia(Ia )

[  2020, pp.97-100]

( )  
( )IL  

IL
[Allo 2011]

 
Allo Allo KTB

 [Allo 2011, 
pp.420-421] IL
EL IL

IL
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(semantic) [Allo 2011, p.421]  
Allo IL

Allo
IL

IL
Floridi

IL

  

IL IL
IL

IL  
((4)

IL a
KTB

K T
IL

IL

[Allo 2011, p.422]
Kripke

EL
Ka a a

Ia
EL

IL
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IL Kripke

Floridi IL
Allo

EL DL Kripke

IL

[Barwise and Seligman 1997]

  
((5)

Allo, Patrick, 2011, “The logic of 'being informed' revisited and revised” , 
Philosophical Studies153 (3),  417-434. 
Allo, Patrick ,2016, “The Logic of Information” in Floridi, Luciano ed. The 
Routledge Handbook of Philosophy of Information , 59-76. 
Barwise, Jon and Seligman, Jerry, 1997, Information Flow, Cambridge 
University Press.  
van Benthem, Johan and Martinez, Maricarmen , 2008, “The Stories of 
Logic and information”. in Adriaans, Pieter and van Benthem, Johan ed. 
Philosophy of Information : Handbook of The Philosophy of Science. North -
Holland Publication, 217-280. 
Floridi, Luciano, 2011a, “Semantic information and the veridicality 
thesis”,  in Floridi 2011c, 80-107. 
Floridi, Luciano, 2011b, “The logic of being informed” , in Floridi 2011c , 
224-243.
Floridi, Luciano, 2011c, The Philosophy of information . Oxford University 
Press. 
Floridi, Luciano, 2019, The Logic of Information. Oxford University Press.  
Mares, Edwin, 2024, Logic and Information: Elements in Philosophy and 
Logic, Cambridge University Press.  

2016 in 
24-96  
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2020
(62) 81-101. 
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Can Sensory Hedonism Address the Base Pleasure Objection?  
:  An Examination of Crisp's Hedonism 

AAbstract 
A classical and significant criticism of axiological hedonism is known 

as “the base pleasure objection.” In response, some hedonists have 
adopted qualitative hedonism. However, qualitative hedonism encounters 
Moore’s criticism of inconsistency. While attitudinal hedonism, as 
proposed by Fred Feldman, can circumvent this criticism, relying 
exclusively on this approach limits our theoretical  options for 
understanding the nature of pleasure. Therefore, it  is crucial to 
demonstrate that sensory hedonism can address the base pleasure 
objection while also avoiding Moore’s  criticism. To explore this possibility,
this paper analyzes Roger Crisp's version of hedonism.  

(1)
axiological hedonism

prudential value (the good 
for a person) Tiberius 2015, 1

final
for its  own sake

for other ’s  sake

1

1

1

2

19
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2

 
J.  

S. qualitative hedonism 3

1
G. E. Moore 1903[2000] 

F. 
attitudinal hedonism Feldman 2004

Feldman 2004, Ch. 4

 

R. 
Crisp (2006) 4

 

((2)
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Fletcher 2016, 21 22;  2021, 54 55
(S-2) S

W
3

S 
(S-1)

 
(S-2)

 
(S-3)  (S-1) (S-2) 

S-2
S-2 S-1  

Mill 1871, Ch. 2

G.  
FQH

Fletcher 2008, 466 4 FQH
S FQH

S-2  
FQH

Moore 1903[2000],  
47 48 5

2
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sensual indulgence
Mill 1871, p. 14

 

intrinsic value

Moore 1903[2000],  p.  22 cf.  Feldman 2004,  
71 73 6

7  
FQH  

Fletcher 2008, 465 467

FQH
FQH
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FQH

FQH

 

((3)

 

Crisp 2006, 
102 CH

Crisp 
2006, 103 111

feeling tone

cf.   2021, 65 69  

CH
Crisp 2006, 102 103; 111 117

quality
Crisp 2006, 115 116 8

1
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J. 

Crisp 2006, 115

 
CH

CH

CH S
CH cf. 

 2021, Ch. 3 CH (S-1**) CH

CH

CH S
S

S-2
S-2 W-2

2
W W  

W 
(W-1)

 
(W-2)

 
(W-3) (W-1) (W-2) 
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W S
W-2 S-2

W S  
CH W

CH W-2 CH

2  

S
W  

((4)
CR S

S S-2
prima facie

unreasonable CH S-2 W-2
S

S-2
CR S-2

 
CR

CR W
CR S-2

S
S

 
1 2021  
2 
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Fletcher 2016, 19 21  
3 
axiological  hedonism Mill 

1871, Ch. 2

 
4  

 
5  

 
6  

 
7  

 
8  quality

Crisp 2006, Ch. 4  

((5)
Crisp, Roger. 2006. Reasons and the Good. Clarendon Press.  
Feldman, F. 2004. Pleasure and the Good Life  Concerning the Nature, 

Varieties, and Plausibility of Hedonism. Oxford University Press.  
Fletcher, Guy. 2008. “The Consistency of Qualitative Hedonism and the 

Value of (at Least Some) Malicious Pleasures.” Utilitas  20 (4): 462–71. 
Fletcher, Guy. 2016. The Philosophy of Well -Being: An Introduction.  

London, England: Routledge.  
Mill, J. S. (1871). Utilitarianism. Longmams, Green, Reader, and Dyer.  
Moore, George Edward. 1903[2000].  Principia Ethica.  Cambridge 

University Press.  
Tiberius, Valerie, 2015. “Prudential Value.” In Iwao Hirose and Jonas 
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Olson. The Oxford Handbook of Value Theory. Oxford University Press. 
. 2021. .  .  
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The risk of minimizing inversion thesis in standpoint theory  

AAbstract 
In this paper,  I will first summarize the recent debates surrounding 

feminist standpoint theory and confirm that the focus of these debates is 
mainly on the epistemic justif ication of the "inversion thesis".  I will 

then indicate that standpoint theory in recent years has accepted the 
claims of the inversion thesis in a way that unduly weakens them in 
relation to empiricism. I argue that the tendency to 'minimize'  the 

recent inversion thesis can significantly weaken, or even contr adict,  the 
methodological imperative of standpoint theory,  that ' inquiry  should 

start from a marginalized experience' . Finally,  I show the need to 
distinguish between the concepts of epistemic privilege and epistemic 

advantage as a way of resolving the above problem.  

(1)
FSP

FSP
FSP  

FSP

FSP

FSP

 

(2)
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22-1.  FSP
FSP 1980

(1 )

(Toole 2023)
 

FSP 4 Tilton
(Tilton 2024)

FSP
 

1. The Situated Knowledge Thesis

 
2. The Inversion Thesis

(Wylie 2004, 339)

 
3. The Achievement Thesis

 
4. The Methodological Imperative

4
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22-2.  
4 FSP

 
Harding (Harding 1992) Harding

(Harding 1992, 445)

Harding

(Rolin 2006, 125)

FSP

Wylie
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Harding
(Wylie 2004)

Wylie

(Wylie 2004, 344)

(2 )

Wylie

Crasnow Intemann Harding Wylie
FSP

(Crasnow and Intemann 2024, 74)  
Intemann

feminist standpoint  
empiricism (Intemann 2010) Intemann FSP

FSP

Harding

(Intemann 2010, 793-4)  

(Dror 2022, Toole 2023, Tilton 2024) Dror

(Dror 2022, 624) Tilton
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(Tilton 2024, 13)  

((3)
FSP 1

2
FSP

FSP

(3 )

FSP
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Tilton(2024) Toole(2023)

FSP

(4 )

Collins FSP

(Collins 2019, 139)
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FSP  

((4)

(Toole 2023)  

FSP

 

(1) standpoint position
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(2) epistemic privi lege
epistemic advantage

 
(3)Harding FSP

(Harding 1992, 2015)  
(4)

Friesen & Goldstein(2022)

((5)

Crasnow, S. ,  & Intemann, K. (2024).  Feminist Epistemology and 
Philosophy of Science: An Introduction.  Taylor & Francis.  
Collins,  P.  H. (2019).  Intersectionality as Critical Social Theory.  Duke 
University Press.  [

]  

Dror, L.  (2022).  Is there an epistemic advantage to being oppressed? Nous. 
Harding,  S.  (1992).  RETHINKING STANDPOINT EPISTEMOLOGY: 
WHAT IS “STRONG OBJECTIVITY?” The Centennial Review, 36(3),  437–
470.  
Harding,  S.  (2015).  Objectivity and Diversity .  University of Chicago Press.  
Intemann, K. (2010).  25 Years of Feminist Empiricism and Standpoint  
Theory: Where Are We Now? Hypatia,  25(4) ,  778–796.  
Rolin,  K. (2006).  The bias paradox in feminist standpoint epistemology.  
Episteme (Edinburgh),  3(1–2),  125–136. 
Tilton,  E. C. R. (2024).  “that’s above my paygrade”:  Woke excuses for 
ignorance. Philosophers’Imprint,  24(1).   
Toole,  B.  (2023).  Standpoint Epistemology and Epistemic Peerhood: A 
Defense of Epistemic Privilege.  Journal of the American Philosophical  
Association,  1–18.  
Wylie,  Alison (2004).  Why standpoint matters.  In Harding, S.  (Ed.). (2004).  
The feminist standpoint theory reader . Routledge.  339-351. [

238-274 2022] 
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Friesen, P. ,  & Goldstein,  J.  (2022).  Standpoint Theory and the Psy 
Sciences:  Can Marginalization and Critical Engagement Lead to an 
Epistemic Advantage? Hypatia,  37(4),  659–687.  
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Conceivability Argument for Physicalism: Conflict between 
Zombie Argument and Mirror Arguments 

AAbstract  

The conceivability argument has been used for anti-physicalist 
arguments, notably the zombie argument. Conversely, physicalists have 
advanced the mirror arguments, which presuppose the conceivability of 
physicalism or an anti-zombie world −  a world with only physical truths 
yet retaining phenomenal consciousness. In this paper, I will explore the 
conditions necessary for proponents of the zombie argument to 
successfully demonstrate its superiority over the mirror arguments. 
Specifically, I will show that they need to establish that (i)  physicalism 
and an anti-zombie world are inconceivable, (ii)  a zombie world is 
conceivable, and (iii)  these arguments do not straightforwardly entail the 
falsity of physicalism. 

(1)

zombie argument

Chalmers 1996, 2010
CP

CP
mirror 

argument

(2)
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Jackson 1998, p. 12

physicalism   
dualism  

Chalmers (1996, pp. 94-99; 2010, p. 142

CP Chalmers 2002, p. 171; 2010, p. 147

CP S

S Chalmers
ideal S

S

VandenHombergh 2020)
Marton 1998; Sturgeon 2000
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S5 S5
A S5

S5
Marton 1998, p. 132; 

Chalmers 2010, p. 179 S5

Marton 1998, p. 132

S5 CP
CP CP

Frankish 2007; Brown 2010, 2013; Campbell 
et al.  2017)

t

Frankish (2007, p. 653
anti-zombie argument

totality 
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clause t that's all

Frankish 2007, p. 653; Campbell et al.  2017, p. 226
CP CP

CP
symmetrical
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Frankish (2007, p. 666
Campbell et al. 2017, p. 239

CP Brown 
(2010, p. 52 VandenHombergh (2017, p. 121 CP

Marton 1998, p. 
134

((3)

i
ii

iii

i
CP

CP

i

ii ii
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i ii
iii i ii

redundant (Marton 1998; Frankish 2007; Campbell 
et al.  2017; Heikinheimo & Vajja 2013

i

CP

i ii iii

((4)

i

Chalmers 2010, p. 180

Chalmers

Chalmers

Heikinheimo & Vajja 2013, p. 12; Piccinini 2017, p. 90
ii

Sepetyi (2019, p. 26) 
Chalmers (cf.  1996, p. xii
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the hard problem of consciousness

Sepetyi

iii  
A

ii

¬□(
CP S5 ¬□(

¬□( iii

 
i iii

 

*1 Chalmers 2002, 2010
positive / negative

S
S S

S
primary / secondary

S
S  
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*2 Frankish (2007 Brown (2013
Campbell et al.  (2017

 
*3 Brown
2010

zoombie 
argument  
((5)

Brown, R. (2010) "Deprioritizing the a priori arguments against 
physicalism" in Journal Consciousness Studies 17, 3-4: 47-69. 

Brown, R. (2013) "The Two-Dimensional Argument Against Dualism" in 
PhilArchive. URL: https:/ /philarchive.org/archive/BROTTA-6 

Campbell,  D. Copeland, J.,  & Deng, Z. R., (2017) "The inconceivable 
popularity of conceivability arguments" in The Philosophical Quarterly 
67, 267: 223-240. 

Chalmers, D. (1996) The Conscious Mind: In Search of a Fundamental 
Theory, Oxford. 

Chalmers, D. (2002) "Does conceivability entail possibility?" in Gendler, 
T. S, & Hawthorne, J. (eds.) Conceivability and Possibility, Oxford: 145-
200.

Chalmers, D. (2010) The Character of Concsciousness, Oxford. 
Frankish, K. (2007) "The Anti-Zombie Argument" in The Philosophical 

Quarterly 57, 229: 650-666 
Heikinheimo, A. & Vajja, T. 2013 "Redundancy of the Zombie Argument 

in The Conscious Mind" in Journal of Consciousness Studies 20, (5-)6: 6-
26. 

Jackson, F. (1998) From Metaphysics to Ethics: A Defense of Conceptual 
Analysis, Oxford. 

Marton, P. (1998) "Zombies versus materialists: The battle for 
conceivability" in Southwest Philosophy Review 14. 1 (1998): 131-138. 

Piccinini, G. (2017) "Access denied to Zombies" in Topoi 36. (1):  81-93. 
Sepetyi, D. (2019) "Why phenomenal zombies are conceivable whereas 

anti-zombies are not" in Actual Problems of Mind 20: 18-27.  
Sturgeon, S. (2000) Matters of Mind: Consciousness, reason and nature, 

44



 Research Notes 

9 

Routledge. 
VandenHombergh, J. (2017) "Inconceivable physicalism" in Analysis 77. 

(1),  116-125. 
VandenHombergh, J. (2020) "Consciousness, conceivability, and 

intrinsic reduction" in Erkenntnis 85: 1129-1151. 
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The Central Problem of Ethical Theory on Bernard Williams  

AAbstract 
This paper discusses the critique of ethical theory presented by 

Bernard Williams. Although his critique of ethical theory has been 
interpreted in various ways among researchers,  these interpretations 
fail  to capture the central point of his critique.  In this paper,  first I will 
mention several problems of these interpretations and next will argue 
that the central problem of ethical theory Will iams brought up lies in an 
ambition of “discursive rationality” that promotes clear  understandings 
of ethical thoughts and practices  through abstract and general reasons 
and inferences.  The fundamental object ion  to ethical theory  is that its 
conception of rationality misunderstands our ethical life and the world . 

(1)

——
——  

(2)
20 Anti-

Theory 1

Robertson 2017: 678

Will iams 1985: 80

2

e.g.  Chappell  
2009; Stocker 1976; Wolf 1982
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3  

4

engagement
Nagel 1986: 

189-193; Thomas 2024: 50-53

Will iams 1976;  1982

 

obligation duty

Will iams 1982: 153

Williams 1985: chs.  5-6;  1989: 47-50
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((3)

discursive rationality Williams 1985: xvi

cf.  Williams 1985: 98
 

expository  
rationalism Will iams 1985: 111

transparency
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ibid. :  113;  
 

5  

justificatory reasons Will iams 1985: 124

 

Williams 1976

ibid. :  18

Darwall 2006:  
15
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Wil liams 1985: 18

cf.  ibid. :  129-130  

Robertson 2017: 685

Will iams 1985: 19

ibid.

ibid. :  20
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((4)

 

Nagel 1997; Nussbaum 2000

 

 
Wil liams 1985: 103
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ibid. :  130  

ibid. :  189

 

 
1  cf.  

Nussbaum 2000: 227-229  
2  

Chappell  
2009; Hooker 2012

 
3  

cf.  Robertson 2017: 678  
4  

Ethics and the Limits of Philosophy 1985
Ethics Beyond the Limits 2018

cf.  Smyth 2018  
5  
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Nussbaum 2000: 235

 

((5)

Chappell,  T.  (2009) “Ethics Beyond Moral Theory,” Philosophical  
Investigations,  32 (3):  206-243.  
Hooker,  B.  (2012) “Theory versus Anti -Theory in Ethics,” Heuer,  U. & 
Lang, G. (eds.) Themes from the Ethics of Bernard Williams , Oxford 
University Press:  19-40.  
Nagel,  T.  (1986) The View from Nowhere, Oxford University Press.  
Nagel,  T.  (1997) The Last Word, Oxford University Press.  
Nussbaum, M. (2000) “Why Practice needs Ethical Theory: Particularism, 
Principle,  and Bad Behaviour, ” Hooker,  B.  & Little,  M. (eds.) Moral  
Particularism, Oxford,  University Press:  227-255.  
Robertson, S.  (2017) “Anti -Theory:  Anscombe, Foot,  and Williams,” Golob,  
S. & Timmermann, J. (eds.) The Cambridge History of Moral Philosophy ,
Cambridge University Press:  678-691.  
Smyth, N. (2018) “The Inevitabili ty of Inauthenticity :  Bernard Williams 
and Practical Alienation, ” Chappel l,  S.  & Ackeren, M. (eds.) Ethics 
Beyond the Limits:  New Essays on Bernard Williams’ Ethics and the 
Limits of Philosophy , Routledge:  188-208.  
Stocker,  M. (1976) “The Schizophrenia of Modern Ethical Theor ies,” The 
Journal of Philosophy , 73 (14):  453-466.  
Thomas, A.  (2024) The Ethical Philosophy of Bernard Williams,  
Cambridge University Press.  
Will iams, B. (1976)  “Persons,  Character, Morality,” his  (1981) Moral Luck, 
Cambridge University Press:  1 -19.  
Will iams, B. (1982) “The Point of the Universe:  Sidgwick and the 
Ambitions of Ethics,” his (1995) Making Sense of Humanity:  and Other 
Philosophical Papers 1982-1993, Cambridge University Press:  153-171.  
Will iams, B. (1985/2011) Ethics and the Limits of Philosophy , Routledge 

53



 Research Notes 

9 

Classics,  Routledge.  
Will iams, B. (1989) “Modernity and the Substance of Ethical Life,” his  
(2005) In the Beginning Was the Deed , Princeton University Press:  40-51.  
Wolf,  S.  (1982) “Moral Saints,”  The Journal of Philosophy ,  79 (8):  419-439.  

54



 Research Notes 

1 

 
Theory and Practice:  Revisiting Hans Jonas’s philosophy of technology 

Abstract 
This paper offers a reinterpretation of Hans Jonas’s philosophy of 

technology from a novel perspective. While prior research has primarily 
focused on its ethical dimensions, this study shifts attention to the 
interaction between theoretical  frameworks and practical  applications. 
By analyzing Jonas’s ideas through this lens, the study uncovers broader 
philosophical implications and emphasizes its significance in reexamining 
the relationship between humanity and the natural world. These insights 
provide a foundation for envisioning alternative conceptualizations of 
human-nature dynamics.  
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Well-Being Without Capacity? 

AAbstract  

This paper examines the plausibility of the Capacity Requirement. 
According to this requirement, an individual has a well-being level only 
if it has the capacity for receiving well-being components. In recent 
literature regarding the badness of death, this requirement has been 
endorsed as a rationale for supporting or criticizing certain views (sec. 2).  
However, the acceptance of this requirement faces several problems (secs. 
3.1–3.2). Additionally, it is possible to respond to criticisms towards the 
rejection of this requirement (sec. 3.3).  This paper concludes that the 
Capacity Requirement is not plausible.  
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H i l a r y  K o r n b l i t h  
E l i m i n a t i n g  i n t u i t i o n s  w i t h  t h e  n a t u r a l  k i n d  a p p r o a c h ?  

R e v i s i t i n g  H i l a r y  K o r n b l i t h ’ s  e p i s t e m o l o g y  

AA b s t r a c t  

R e c e n t  d e v e l o p m e n t s  i n  e x p e r i m e n t a l  p h i l o s o p h y  a n d  
m e t a p h i l o s o p h y  h a v e  r a i s e d  c o n c e r n s  a b o u t  t h e  r e l i a b i l i t y  o f  

p h i l o s o p h i c a l  i n t u i t i o n s .  I n  r e s p o n s e ,  a l t e r n a t i v e  m e t h o d s  
t h a t  p u r p o r t e d l y  a v o i d  r e l i a n c e  o n  i n t u i t i o n s  h a v e  b e e n  

p r o p o s e d .  O n e  s u c h  m e t h o d  i s  “ t h e  n a t u r a l  k i n d  a p p r o a c h , ”  
a s  a d v o c a t e d  b y  K o r n b l i t h  ( 2 0 0 2 ) ,  w h i c h  t r e a t s  t h e  s u b j e c t  

m a t t e r  o f  p h i l o s o p h y  a s  n a t u r a l  k i n d s  r a t h e r  t h a n  a s  
c o n c e p t s .  T h i s  p a p e r  e v a l u a t e s  w h e t h e r  t h e  n a t u r a l  k i n d  
a p p r o a c h  i n  f a c t  a v o i d s  r e l i a n c e  o n  i n t u i t i o n s  a n d  a r g u e s  

t h a t  i t  r e m a i n s  d o u b t f u l .  T h e  K o r n b l i t h i a n  d e m o n s t r a t i o n  o f  
t h e  n a t u r a l  k i n d  a p p r o a c h  d e p e n d s  o n  a  c o n t e s t e d  

e p i s t e m o l o g i c a l  v i e w,  t h e  j u s t i f i c a t i o n  o f  w h i c h  s e e m s  t o  
i n e v i t a b l y  i n v o l v e  a p p e a l  t o  i n t u i t i o n s .  
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TEA  

Reevaluating Qualitative Research Centered on TEA within the 
Network Model of Science 

AAbstract  

This paper reevaluates the role of TEA-based qualitative research in 
rare disease studies through the lens of Sato’s (2020) network model, 
which envisions science as an interconnected web of theories, methods, 
and perspectives. TEA, comprised of Historically Structured Inviting 
(HSI) and Trajectory Equifinality Modelling (TEM), addresses the 
challenges posed by small samples and limited replicability in 
psychosocial research on rare diseases. By emphasizing context-specific 
patient experiences, TEA enriches the “nodes” of scientific knowledge 
beyond the scope of conventional quantitative frameworks. This study 
underscores the multi-perspectival nature of science and highlights the 
value of qualitative research within a broader epistemological network. 
(1)

2020

2022 Rezaei et al. ,  2023
Buckle et al. ,  2024

Historically Structured inviting HSI
Trajectory Equifinality Modelling TEM

Trajectory Equifinality Approach  TEA
2015 p.4
2020

(2)

81



 Research Notes 

2 

11

Okasha 2008 pp.154–159

Popper 1959 Bryman 2012 Kuhn 1962

Denzin & Lincoln 1994  Guba & 
Lincoln 1994

2020 Okasha 2008

2020

2020 p.132

2  
2022 4

Rezaei et al.
2023

Buckle et al. 2024

Sandelowski 1993

82



 Research Notes 

3 

33 TEA  

TEA
TEA

2012 . TEA

HSI 

TEA

2015
pp.5–6  
TEM 

TEM
2015 pp.4–5  

TEM
2015 p.8

2015 p.13  
/  

TEM Social Guidance SG
Social Direction SD SG

83



Research Notes 

4 

SD

2015
p.15

1 TEM 2012
((3)

4
1 TEA Trustworthiness

TEA HSI

HSI

TEA
2012

Guba & Lincoln 1994
Trustworthiness

4

Credibi l i ty  

TEA
TEM

SG/SD

TEA

84



 Research Notes 

5 

2012  
TTransferabi l i ty  

TEA

SG/SD

Dependabi l i ty  

TEA TEA HSI
TEM

Confirmabil i ty

TEA Triangulation

2 TEA

Kleinman 1988

Riessman 2008

TEA
SG SD TEM

TEM ( )

TEM
2015 p.50

85



 Research Notes 

6 

2015 p.6 HSI

TEM

1 2 1 1

2022

HSI
2005  

33  

2020

TEA

2020

4  
TEA 2020

TEA
HSI

TEA 2020

(4)

1

TEA

86



 Research Notes 

7 

HSI TEA

TEA

22

TEA

TEA

3  
2020 TEA

TEA
Grounded Theory Approach KJ TEA
2015 pp.186–199

1.
2020 p.193  

2. TEA 2015 pp. 
27–40 TEM

3. TEM
SG SD  

4.
2015 pp.21–26  

87



 Research Notes 

8 

((5)

Bryman, A. (2012). Social research methods (4th ed.). Oxford University 
Press. 
Denzin, N. K., & Lincoln, Y. S. (Eds.).  (1994). Handbook of qualitative 
research. SAGE. 
Guba, E. G., & Lincoln, Y. S. (1994). Competing paradigms in qualitative 
research. In N. K. Denzin & Y. S. Lincoln (Eds.),  Handbook of qualitative 
research (pp. 105–117). SAGE. 
Kleinman, A. (1988). The illness narratives: Suffering, healing, and the 
human condition. Basic Books. 
Kuhn, T. S. (1962). The structure of scientific revolutions. University of 
Chicago Press. 
Okasha, S. (2008).  (  ,   ) .  .  
Popper, K. (1959). The logic of scientific discovery. Routledge. 
Rezaei, F.,  Sanagoo, A., Peyrovi, H., & Jouybari, L. (2023).

Riessman, C. K. (2008). Narrative methods for the human sciences. SAGE. 
Sandelowski, M. (1993). Rigor or rigor mortis: The problem of rigor in 
qualitative research revisited. Advances in Nursing Science, 16(2), 1–8. 
Buckle, N., Rogers, Y.,  O’Toole, D., McNulty, S.,  Kroll,  T.,  Gibbs, L.,  & 
Somanadhan, S. (2024). A qualitative exploration of children’s lives with 
rare diseases. Child: Care, Health and Development, 50(4), 127–132. 

2020  
2022

25 2 180–184  
2025 3 9

https:/ /www.shouman.jp/disease/details/05_04_006/
2015 TEA 

—
2012 TEM

25 95–107
2005 —

88



 Research Notes 

9 

4 201–
226  

89



 Research Notes 

1 

How the Principle of Universal Benevolence Can Be Evolutionarily 
Explained 

AAbstract  

Katarzyna de Lazari-Radek and Peter Singer argue that the belief in 
the principle of universal benevolence cannot be evolutionarily 

explained and thus avoids evolutionary debunking arguments. Critics 
have challenged this view by attempting to provide evolutionary 

accounts for the origin of this belief.  However, these accounts, though 
promising, need to be complemented. To this end, I suggest an 

explanation of the principle of universal benevolence as having arisen 
from partial altruism, which, when combined with analogical reasoning, 

expanded the scope of moral consideration to all sentient beings. 
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A Dilemma for the Annihilation Account 

AAbstract 
This paper argues that David Benatar ’s annihilation account faces a 

serious dilemma. I first outline two accounts of the harm of death: the 
Deprivation account and the Annihilation account. The former sees 
death as harmful due to the loss of future goods,  while the latter views 
death as harmful not only because of the loss of future goods,  but also 
because it annihilates the individual.  I highlight a dilemma that the 
Annihilation account must face regarding whether intrinsic and 
extrinsic harms of death can be compared. Depending on the answer,  the 
account encounters serious problems . 
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Ontological  difficulties of topological explanation and  

preliminary thoughts for solving them 

AAbstract 
Topological explanation is considered a new type of scientific 

explanation, and its effectiveness has been recently argued for by some 
philosophers of science. But some argue that explanations that rely on 
mathematical  facts, including topological  explanat ions, cannot avoid 
ontological  challenges. In this paper, we focus on Huneman's argument 
for topological  explanation and examine whether what seems to be 
shortcomings of his theory could be solved by incorporating the notion of 
formal understanding proposed by Kuorikoski. We will  also see how 
important the epistemological function of structural explanation is in 
scientific research.  
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相意味論による古典命題線形論理のコンパクト性定理の定式化
Formulation of Compactness Theorem for

Classical Propositional Linear Logic in Terms of Phase Semantics

鈴木 潤

Abstract
In this paper, we study compactness theorems for classical proposi-

tional linear logic in terms of its algebraic semantics, phase semantics.
The ordinary compactness theorem of classical logic applies to sets of
formulas. This formulation is unsuitable for classical propositional
linear logic because of the lack of the structural rules. In this paper,
we use a pair of sets to give a formulation of the compactness theo-
rem for classical propositional linear logic in terms of phase semantics.
Although a pair of sets of formulas cannot be regarded as a sequent
of classical propositional linear logic, this formulation is compatible
with Avron’s concept of the external consequence relation.

1 研究テーマ
様々な論理体系において，構文論・証明論的研究に意味論・モデル論的手
法が利用でき，意味論・モデル論的研究に構文論・証明論的手法が利用でき
るという，ある種の相互作用関係が見られる．筆者はこの現象に関心を持っ
て研究している．このうち特に証明論の議論を介して証明できるモデル論的
性質の基本的なものとして，本論文ではコンパクト性定理を取り上げる．
本論文では，古典命題線形論理についてその代数的意味論である相意味論
を使ってコンパクト性定理を調べる．古典論理を含めた様々な体系で，コン
パクト性定理は論理式の集合の組を使って定式化できる．本論文では，古典
命題線形論理と相意味論においてもこの定式化がうまくいくことを示す．

2 研究の背景・先行研究
Girard [3]で導入された線形論理は，証明論と理論計算機科学との交点から
生まれた論理である 1．そのためモデル論的な側面の研究はそれほど盛んでは
ない．本論文ではモデル論一般において最も基本的な性質であるコンパクト
性定理を調べる．
本論文では，いくつかある線形論理体系のうち最も標準的なものである古
典命題線形論理を扱う．まずこの体系の言語と証明体系を導入する．

定義 2.1 (古典命題線形論理の言語). 古典命題線形論理の言語 LCLL を以下
のように再帰的に定義する (ただし pは任意の命題記号)：

A ::= p | 1 | � | ⊥ | 0 | ∼A | A⊗A | A&A | A`A | A⊕A | A � A | !A | ?A.

1
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LCLL の要素 (i.e.論理式)の有限多重集合 2 を⇒の左右に並べた Γ ⇒ Δの
ような記号列を，LCLL の推件という．

有限多重集合 Γの要素をすべて⊗や`で結んだものを⊗
Γや

˙
Γのよう

に書くとすると，推件 Γ ⇒ Δは
⊗

Γ �
˙

Δのことだと解釈できる．
古典命題線形論理の推件計算体系 CLL の規則は表 1 のようになる．縮
約・弱化規則が !, ? が付いた論理式のみに制限されているのが特徴である．
T ⊆ LCLLとし，すべてのA ∈ T について⇒ Aを公理として付け加えたとき
に推件 Γ ⇒ Δが証明可能である場合 T 
 Γ ⇒ Δと書き，T 
⇒ Aは T 
 A

と書くことにする．この T 
 AはAvron [1]3において外的帰結関係と呼ばれ
るものである．
Girard [3, Section 1]では以下の定義からなる相意味論という代数的意味論

も与えられており (ただし以下の定義の細部は Girard [4, Section 2.1.2]の改
良されたもの)，健全性定理と強完全性定理が示せる．Girard [3, Section 1]

では弱い形の健全性・完全性が，Avron [1, Corollary 3.17, Section 4.2]では
強い形の健全性・完全性がそれぞれ示されている．

定義 2.2 (相モデル). M = (|M|, ·, 1)を可換モノイド 4，⊥を |M|の部分集
合とする．組 (M,⊥)を相空間という．X ⊆ |M|に対して ∼X を

∼X = {y ∈ |M| | (∀x ∈ X)[xy ∈ ⊥]}.
と定義する．命題記号からP(|M|)への関数 vで，任意の命題記号 pについて
∼∼v(p) = v(p)を満たすものを解釈関数といい，相空間 (M,⊥)と解釈関数 v

の組 (M,⊥, v)を相モデルという．相モデルP = (M,⊥, v)におけるCLL論理
式の解釈 [·]Pは以下のように再帰的に定義する (ただしI := {i ∈ [1]P | ii = i})：

• [p]P = v(p), [1]P = ∼∼{1}, [�]P = |M|, [⊥]P = ⊥, [0]P = ∼∼∅,
• [∼A]P = ∼[A]P,

• [A⊗B]P = ∼∼([A]P · [B]P), [A&B]P = [A]P ∩ [B]P,

• [A`B]P = ∼(∼[A]P · ∼[B]P), [A⊕B]P = ∼∼([A]P ∪ [B]P),

• [A � B]P = [∼A`B]P,

• [!A]P = ∼∼([A]P ∩ I), [?A]P = ∼(∼[A]P ∩ I).
するとすべてのA ∈ LCLLについて [A]P = ∼∼[A]Pとなる．また 1 ∈ [A]Pの
とき Aは Pで真であるといい，そうでないとき偽であるという．

コンパクト性定理の議論へ移ろう．準備として充足可能性を定義する．以下
の表記や言葉は相意味論でも共通とし，理論とは論理式の集合のこととする．

2
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表 1: シークエント計算CLL

id
A ⇒ A

Γ ⇒ Δ, A A,Θ ⇒ Λ
Cut

Γ,Θ ⇒ Δ,Λ
A,Γ ⇒ Δ

[∼r]
Γ ⇒ Δ,∼A

Γ ⇒ Δ, A
[∼l]∼A,Γ ⇒ Δ

Γ ⇒ Δ, A Θ ⇒ Λ, B
[⊗r]

Γ,Θ ⇒ Δ,Λ, A⊗B

A,B,Γ ⇒ Δ
[⊗l]

A⊗B,Γ ⇒ Δ
Γ ⇒ Δ, A Γ ⇒ Δ, B

[&r]
Γ ⇒ Δ, A&B

Ai,Γ ⇒ Δ (i = 0, 1)
[&li]

A0 &A1,Γ ⇒ Δ
Γ ⇒ Δ, A,B

[`r]
Γ ⇒ Δ, A`B

A,Γ ⇒ Δ B,Θ ⇒ Λ
[`l]

A`B,Γ,Θ ⇒ Δ,Λ
Γ ⇒ Δ, Ai (i = 0, 1)

[⊕ri]
Γ ⇒ Δ, A0 ⊕A1

A,Γ ⇒ Δ B,Γ ⇒ Δ
[⊕l]

A⊕B,Γ ⇒ Δ
A,Γ ⇒ Δ, B

[�r]
Γ ⇒ Δ, A � B

Γ ⇒ Δ, A B,Θ ⇒ Λ
[�l]

A � B,Γ,Θ ⇒ Δ,Λ

[1r]⇒ 1
Γ ⇒ Δ [1l]

1,Γ ⇒ Δ
[�r]

Γ ⇒ Δ,�
Γ ⇒ Δ [⊥r]

Γ ⇒ Δ,⊥
[⊥l]⊥ ⇒ [0l]

0,Γ ⇒ Δ

Γ ⇒ Δ [!W]
!A,Γ ⇒ Δ

!A, !A,Γ ⇒ Δ
[!C]

!A,Γ ⇒ Δ
!Γ ⇒ ?Δ, A

[!r]
!Γ ⇒ ?Δ, !A

A,Γ ⇒ Δ
[!l]

!A,Γ ⇒ Δ

Γ ⇒ Δ [?W]
Γ ⇒ Δ, ?A

Γ ⇒ Δ, ?A, ?A
[?C]

Γ ⇒ Δ, ?A
Γ ⇒ Δ, A

[?r]
Γ ⇒ Δ, ?A

A, !Γ ⇒ ?Δ
[?l]

?A, !Γ ⇒ ?Δ

3
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定義 2.3 (充足可能性). 論理式AがモデルMで真になることをM |= Aと書
く．理論 T のすべての要素 A ∈ T についてM |= AのときMは T のモデル
であるといい，M |= T と書く．あるMでM |= T のとき，T は充足可能とい
う．M |= T であるすべてのMでM |= Aとなることを T |= Aと書く．

コンパクト性定理とは素朴には次のような主張である．

素朴なコンパクト性定理：T を理論とする．T が充足可能 ⇐⇒ T

のすべての有限部分集合が充足可能．

つまり，無限かもしれない理論の充足可能性を，有限部分についての議論だ
けで済ますことができる．これによってモデル論的な議論が容易になる．古
典一階述語論理では強完全性定理からすぐに素朴なコンパクト性定理を導く
ことができ 5，密接な関係にある．
コンパクト性定理は一般化して前提と結論の組について述べることもでき

る．まず次の定義を導入しよう．

定義 2.4 (偽にするモデル). S, T を理論とし，Mをモデルとする．以下の 2

つの条件を満たすとき，Mは (S, T )を偽にするという：

• すべての A ∈ S についてM |= A，
• すべての A ∈ T についてM �|= A (M �|= Aは「M |= Aでない」の意)．

これを使い次のようなコンパクト性定理の定式化ができる 6．

拡張したコンパクト性定理：S, T を理論とする．(S, T )を偽にする
モデルが存在する ⇐⇒ S の任意の有限部分集合 S′ と T の任意の
有限部分集合 T ′ について，(S′, T ′)を偽にするモデルが存在する．

組 (S, T )は，有限の論理式の組であった推件を無限にまで拡張したものと考
えることもできる．「(S, T )が証明可能」を「Sのある有限部分 S′と T のある
有限部分 T ′について推件 S′ ⇒ T ′が証明可能」のことと定義すれば，「(S, T )

が証明不可能ならば (S, T )を偽にするモデルがある」という強完全性定理と
「偽にする」の定義から拡張したコンパクト性定理が従う．またこの定式化は，
T を空とすれば素朴なコンパクト性定理が得られるという意味で素朴な定式
化の拡張となっている．
古典論理では，S ∪ ¬T (¬T は T のすべての要素の頭に否定記号 ¬を付け
て得られる理論)という理論を考えれば素朴なコンパクト性定理から拡張した
コンパクト性定理が言える．古典論理において「否定が真」と「偽」が同じ
ことだからである．この議論が成立しないような論理についてもコンパクト
性を述べることができるのが，この定式化を導入するメリットである．

4

120



3 筆者の主張
本節では相意味論による古典命題線形論理の拡張したコンパクト性定理を

証明する．古典命題線形論理についてこの定式化を採用する意義は，外的帰
結関係と相性が良いためである．
先に，拡張したコンパクト性定理に登場する (S, T )は推件の拡張とみなせ
ると述べた．だが古典命題線形論理では推件とみなせない．もし LCLL の推
件 (の両辺を無限を含め拡張したもの)を (S, T )としてしまうと，古典論理で
は自明な (=⇒)方向が言えなくなってしまう．弱化規則の制限があるために
⇒ T ′ (T ′ ⊆ T )が証明できても⇒ T が証明できない場合があり，(S, T )の拡
張した証明可能性の定義と整合しないためである．外的帰結関係とは問題な
く整合する．
また (S, T )を多重集合でなく集合の組として定義しているのも重要である．

線形論理の推件は多重集合の組によって定義されており，縮約規則が制限さ
れているために要素の数を無視できず，集合とみなせない．これも (S, T )が
古典命題線形論理の推件の拡張とは言えない理由のひとつである．しかし外
的帰結関係の左辺は集合であり，ひとつの公理を何度使用するかについて制
限がない．この点と相性が良いのが集合による (S, T )の定義なのである．
なお相意味論では，素朴なコンパクト性定理は自明に言えてしまう．すべ

ての論理式を真にするモデル (以下では自明な相モデルと呼ぶ)が，|M| = ⊥
とすることで作れてしまうからである．しかし，拡張したコンパクト性定理
からは，素朴なコンパクト性定理の主張の「充足可能」を「自明でない相モ
デルが存在する」に変えたものも従う．これについても後述する．
では拡張したコンパクト性定理を示そう．第一歩は健全性定理である．な

お，Avron [1]では強い健全性と強い完全性はより伝統的な代数的意味論を介
して証明されているが，本論文では直接に相意味論に対して示す．

命題 3.1 (cf. Avron [1, Section 3, Section 4.2]). T ∪ {A} ⊆ LCLL とする．
このとき，T 
 Aならば T |= A.

証明. 任意の相モデル Pを固定しすべての A ∈ T について 1 ∈ [A]P とする．
CLLの導出 Dの構成についての帰納法で次を示せば十分である：

LCLL のすべての推件 Γ ⇒ Δについて，Dの根が Γ ⇒ Δならば
[
⊗

Γ]P ⊆ [
˙

Δ]P (ただしΘ = ∅のとき⊗
Θ := 1かつ

˙
Θ := ⊥)．

強完全性定理の証明のためには，まず次を定義する．
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定義 3.2. LCLLの推件全体の集合を Sと書く．S上の 2項関係≡eを以下の
ように定義する：

(Γ ⇒ Δ) ≡e (Θ ⇒ Λ) ⇐⇒ Γ ⇒ Δと Θ ⇒ Λは以下の 2つを満
たす：

1. {!A | !A ∈ Γ} = {!A | !A ∈ Θ}かつ {?A | ?A ∈ Δ} = {?A |
?A ∈ Λ} (ΓとΘに属する最外に !が付いた論理式の集合，Δと
Λに属する最外に ?が付いた論理式の集合はそれぞれ等しい)，

2. Γ\{!A | !A ∈ Γ} ≡ Θ\{!A | !A ∈ Θ}かつΔ\{?A | ?A ∈ Δ} ≡
Λ\{?A | ?A ∈ Λ} (Γ,Θから最外に !が付かない論理式を除き，
Δ,Λから最外に ?が付かない論理式を除くと，それぞれ多重
集合として等しい)．

例えば (!A, !A,B ⇒ C, ?D, ?D) ≡e (!A,B ⇒ C, ?D)．この ≡e は明らかに同
値関係になっている．≡e による Γ ⇒ Δの同値類を 〈Γ ⇒ Δ〉と書く．

この Sと≡eを使って可換モノイドを作り，構文論的な相モデルを定義する．

定義 3.3. T ⊆ LCLL とする．相モデル PT = (MT ,⊥T , vT )を以下のように
定義する：

• |MT | = S/≡e，

• モノイド演算：〈Γ ⇒ Δ〉 · 〈Θ ⇒ Λ〉 = 〈Γ,Θ ⇒ Δ,Λ〉
• モノイドの単位元：空な推件の同値類 〈⇒〉，
• ⊥T = {〈Γ ⇒ Δ〉 | (∀(Θ ⇒ Λ) ∈ 〈Γ ⇒ Δ〉)[T 
 Θ ⇒ Λ]}，
• vT (p) = ∼{〈⇒ p〉}．

この相モデルは以下の重要な性質を持つ．

補題 3.4 (cf. Girard [3, Theorem 1.17]). T ∪ {A} ⊆ LCLL とする．このと
き [A]PT

= ∼{〈⇒ A〉}．

証明. Aについての帰納法で示せる．

命題 3.5. T ⊆ LCLL とする．このとき PT |= T．

証明. 任意のA ∈ T を固定する．〈⇒〉 ∈ [A]PT
を示す．補題 3.4より，〈⇒〉 ∈

∼{〈⇒ A〉}を示せばよい．明らかに T 
 Aなので 〈⇒ A〉 ∈ ⊥T．よって∼の
定義から 〈⇒〉 ∈ ∼{〈⇒ A〉}．
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命題 3.6. T ∪ {A} ⊆ LCLL とする．このとき PT |= Aならば T 
 A

証明. PT |= Aと仮定する．PT の定義より，〈⇒ A〉 ∈ ⊥T，すなわち 〈⇒〉 ∈
∼{〈⇒ A〉}を示せばよい．仮定と補題 3.4より，〈⇒〉 ∈ [A]PT

= ∼{〈⇒ A〉}

これらを合わせると強完全性定理は明らか．

命題 3.7. T ∪ {A} ⊆ LCLL とする．このとき，T |= Aならば T 
 A.

また，目標であった拡張したコンパクト性定理も言える．

定理 3.8 (相意味論による古典命題線形論理の拡張したコンパクト性定理).

S, T ⊆ LCLLとする．(S, T )を偽にする相モデルが存在する ⇐⇒ Sの任意の
有限部分集合 S′ と T の任意の有限部分集合 T ′ について，(S′, T ′)を偽にす
る相モデルが存在する．

証明. (=⇒)は明らか．(⇐=)を示す．右辺を仮定する．仮定と定理 3.1 (健全
性定理)より，任意の有限な S′ ⊆ Sと任意のB ∈ T について，S′ �
 B (S′を
公理として付け加えても⇒ B は CLLで証明できない)．すると証明のサイ
ズは有限なので，任意の B ∈ T について S �
 Bが言える．相モデル PS を考
えると命題 3.5と命題 3.6より，任意の A ∈ S について PS |= Aかつ任意の
B ∈ T について PS �|= B．よって (S, T )は PS で偽となる．

ここから，自明でない相モデルに関するコンパクト性定理も従う．

系 3.9. T ⊆ LCLLとする．T に自明でない相モデルが存在する ⇐⇒ T のす
べての有限部分集合に自明でない相モデルが存在する．

証明. (⇐=)のみ示す．右辺を仮定する．T の任意の有限部分集合 T ′ を考え
る．仮定より，T ′ の要素がすべて真でありかつある A ∈ LCLL が偽である
相モデル，すなわち (T ′, {A})を偽にする相モデルが存在する．すると定理
3.8 (拡張したコンパクト性定理)より，(T, {A})を偽にする相モデルが存在す
ることが言える．これは T の自明でない相モデルである．

4 今後の展望
本論文では，古典命題線形論理についてしかコンパクト性定理の考察を行

えていない．直観主義線形論理や述語線形論理も存在し，それぞれに相意味
論が与えられている．その他にも，構造規則の制限を強めたりあるいは緩め
たりした論理とその意味論を考えることもできる．これらについても本論文
と同様なコンパクト性定理の考察を行う必要がある．
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また先述のとおり，本論文で証明に用いた前提と結論の組 (S, T )は，(古典
命題)線形論理の推件とはみなせない．だが，線形論理の証明論をより活かせ
るようなコンパクト性定理の定式化もありえよう．それは証明論的手法によ
るモデル論研究の，さらなる興味深いテーマとなるはずである．

注

1 線形論理の背景と論理学・計算機科学における意義は照井 [5]を参照．
2 多重集合とは要素の出現回数をカウントする集合のこと．例えば {1, 2}

と {1, 1, 2}は 1という要素の出現回数が異なるため別の多重集合となる．
3 この文献をご教示くださった匿名の査読者に感謝する．
4 可換モノイドとは，2項演算と単位元を持つ集合で，結合律と交換律を

満たすもののこと．
5 例えば Enderton [2, p.142]を参照．
6 この定式化は佐野勝彦氏に示唆を受けた．

文献
[1] Arnon Avron. The semantics and proof theory of linear logic. Theoretical

Computer Science, Vol. 57, No. 2-3, pp. 161–184, 1988.

[2] Herbert B Enderton. A mathematical introduction to logic. Elsevier,

2001.

[3] Jean-Yves Girard. Linear logic. Theoretical Computer Science, Vol. 50,

pp. 1–102, 1987.

[4] Jean-Yves Girard. Linear logic : its syntax and semantics. In Jean-

Yves Girard, Yves Lafont, and Laurent Regnier, editors, Advances in

Linear Logic, London Mathematical Society Lecture Note Series, pp.

1–42. Cambridge University Press, 1995.

[5] 照井一成. 線形論理の誕生. 数理解析研究所考究録, Vol. 1525, pp. 94–131,

2006.

（北海道大学）

8

124


