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Necessitism, Contingentism, and

The Barcan Formulas



NECESSITISM AND CONTINGENTISM

Necessitism is the view that “It is necessary what there is”

Contingentism is the view denies necessitism.

The heart of necessitism is that the domains of all possible worlds

are identical.
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BARCAN FORMULAS

Williamson and others have taken the validity of the formula

♦∃xϕ↔ ∃x♦ϕ (BF+CBF)

to be the point of disagreement between necessitists and

contingentists.

They hold: If BF+CBF is logically valid necessitism is true, if not

contingentism is true.

Thesis

BF+CBF are neither sufficient nor necessary for settling the debate

between necessitists and contingentists.

Upshot: What is sufficient for settling the debate are the structural

rules of a language that govern the behavior of names in modal

contexts.
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BQML



QUANTIFIED MODAL LOGIC

Language: Atoms ∪{∧,¬,♦,

Σ

}.

Sequent: Ordered Pairs of sets of formulas: Γ⇒ Σ

Hypersequent:

Need to keep track of denoting and non-denoting terms

Hypersequents are sets of sequents flanked by sets of names

A * (Γ1 ⇒ Σ1); . . . ; (Γn ⇒ Σn) + B

4



QUANTIFIED MODAL LOGIC

Language: Atoms ∪{∧,¬,♦,

Σ

}.
Sequent: Ordered Pairs of sets of formulas: Γ⇒ Σ

Hypersequent:

Need to keep track of denoting and non-denoting terms

Hypersequents are sets of sequents flanked by sets of names

A * (Γ1 ⇒ Σ1); . . . ; (Γn ⇒ Σn) + B

4



QUANTIFIED MODAL LOGIC

Language: Atoms ∪{∧,¬,♦,

Σ

}.
Sequent: Ordered Pairs of sets of formulas: Γ⇒ Σ

Hypersequent:

Need to keep track of denoting and non-denoting terms

Hypersequents are sets of sequents flanked by sets of names

A * (Γ1 ⇒ Σ1); . . . ; (Γn ⇒ Σn) + B

4



QUANTIFIED MODAL LOGIC

Language: Atoms ∪{∧,¬,♦,

Σ

}.
Sequent: Ordered Pairs of sets of formulas: Γ⇒ Σ

Hypersequent:

Need to keep track of denoting and non-denoting terms

Hypersequents are sets of sequents flanked by sets of names

A * (Γ1 ⇒ Σ1); . . . ; (Γn ⇒ Σn) + B

4



QUANTIFIED MODAL LOGIC

Language: Atoms ∪{∧,¬,♦,

Σ

}.
Sequent: Ordered Pairs of sets of formulas: Γ⇒ Σ

Hypersequent:

Need to keep track of denoting and non-denoting terms

Hypersequents are sets of sequents flanked by sets of names

A * (Γ1 ⇒ Σ1); . . . ; (Γn ⇒ Σn) + B

4



HYPERSEQUENTS

ϕ ψ γ θ

Sentences
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HYPERSEQUENTS

ϕ ψ γ θ

T F F T
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HYPERSEQUENTS

ϕ, θ ⇒ ψ, γ

T F
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HYPERSEQUENTS

Γ ⇒ Σ

T F

5



HYPERSEQUENTS

(Γ ⇒ Σ)

w
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HYPERSEQUENTS

(Γ⇒ Σ) ; (∆⇒ Λ)

w1 w2
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HYPERSEQUENTS

(Γ⇒ Σ) ; (∆⇒ Λ) ; . . . ; (Π⇒ Θ)

w1 w2 wn
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HYPERSEQUENTS

A* (Γ⇒ Σ) ; (∆⇒ Λ) ; . . . ; (Π⇒ Θ) +B
Might denote w1 w2 wn Can’t denote
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HYPERSEQUENTS

...
A * (Γ⇒ Σ); (∆⇒ Λ); (Π⇒ Θ) + B

Says: There are no worlds where . . .
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CALCULUS: BQML

Structural Rules:

Id
A * G ; (Γ, ϕ⇒ ϕ,Σ);H + B

Idt
A, t * G + t,B

Weakening

A * G ; (Γ⇒ Σ);H + B
WS

A * G ; (Γ,∆⇒ Λ,Σ);H + B
A * G + B

Wt
A,C * G + D,B

Negation:

A * G ; (Γ⇒ ϕ,Σ);H + B
L¬

A * G ; (Γ,¬ϕ⇒ Σ);H + B
A * G ; (Γ, ϕ⇒ Σ);H + B

R¬
A * G ; (Γ⇒ ¬ϕ,Σ);H + B
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CALCULUS: BQML

• Modal Rules:

A * G ; (ϕ⇒ ); (Γ⇒ Σ)H + B
L♦

A * G ; (Γ,♦ϕ⇒ Σ);H + B
A * G ; (∆⇒ ϕ,Λ); (Γ⇒ Σ);H + B

R♦
A * G ; (∆⇒ Λ); (Γ⇒ ♦ϕ,Σ);H + B

• Quantifier Rules:

A, t * G ; (Γ, ϕ[t/x ]⇒ Σ);H + B
L

Σ

A * G ; (Γ,

Σ

xϕ⇒ Σ);H + B

A * G ; (Γ⇒ ϕ[t/x ],Σ);H + B A * G ; (Γ⇒ Σ);H + B, t
R

Σ

A * G ; (Γ⇒

Σ

xϕ,Σ);H + B

where t does not occur in the conclusion of L

Σ

.

Fact

BF+CBF is valid according to BQML

7



CALCULUS: BQML

• Modal Rules:

A * G ; (ϕ⇒ ); (Γ⇒ Σ)H + B
L♦

A * G ; (Γ,♦ϕ⇒ Σ);H + B
A * G ; (∆⇒ ϕ,Λ); (Γ⇒ Σ);H + B

R♦
A * G ; (∆⇒ Λ); (Γ⇒ ♦ϕ,Σ);H + B

• Quantifier Rules:

A, t * G ; (Γ, ϕ[t/x ]⇒ Σ);H + B
L

Σ

A * G ; (Γ,

Σ

xϕ⇒ Σ);H + B

A * G ; (Γ⇒ ϕ[t/x ],Σ);H + B A * G ; (Γ⇒ Σ);H + B, t
R

Σ

A * G ; (Γ⇒

Σ

xϕ,Σ);H + B

where t does not occur in the conclusion of L

Σ

.

Fact

BF+CBF is valid according to BQML

7



CALCULUS: BQML

• Modal Rules:

A * G ; (ϕ⇒ ); (Γ⇒ Σ)H + B
L♦

A * G ; (Γ,♦ϕ⇒ Σ);H + B
A * G ; (∆⇒ ϕ,Λ); (Γ⇒ Σ);H + B

R♦
A * G ; (∆⇒ Λ); (Γ⇒ ♦ϕ,Σ);H + B

• Quantifier Rules:

A, t * G ; (Γ, ϕ[t/x ]⇒ Σ);H + B
L

Σ

A * G ; (Γ,

Σ

xϕ⇒ Σ);H + B

A * G ; (Γ⇒ ϕ[t/x ],Σ);H + B A * G ; (Γ⇒ Σ);H + B, t
R

Σ

A * G ; (Γ⇒

Σ

xϕ,Σ);H + B

where t does not occur in the conclusion of L

Σ

.

Fact

BF+CBF is valid according to BQML

7



MODEL THEORY

Model Theory
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MODEL THEORY

Models come with a set of worlds W , for each world w a domain dw
of individuals.

Clauses for connectives and modal operators are standard.

Clause for

Σ

:

• M,w , σ |=

Σ

xϕ iff there is a world v and σ′ ∼x σ such that

σ′(x) ∈ dv and such that M,w , σ′ |= ϕ.

Call this set of models MC .
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SOUNDNESS AND COMPLETENESS

Let MN ⊂MC given by for all w , v ∈W , dw = dv .

MC and MN correspond to contingentist and necessitist theories of

modal space.

Fact

BQML is sound and complete with respect to both MC and MN

Upshot: BF+CBF is insufficient to distinguish between

contingentism and necessitism
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An Objection



OBJECTION

Argument

1.

Σ

is a quantifier.

2. All quantifiers are ontologically significant.

C BQML is not a contingentist logic (what exists according to BQML

is all that’s possible and that does not vary)

Response: Premise 2 is false

11



OBJECTION

Argument

1.

Σ

is a quantifier.

2. All quantifiers are ontologically significant.

C BQML is not a contingentist logic (what exists according to BQML

is all that’s possible and that does not vary)

Response: Premise 2 is false

11



OBJECTION

Argument

1.

Σ

is a quantifier.

2. All quantifiers are ontologically significant.

C BQML is not a contingentist logic (what exists according to BQML

is all that’s possible and that does not vary)

Response: Premise 2 is false

11



OBJECTION

Argument

1.

Σ

is a quantifier.

2. All quantifiers are ontologically significant.

C BQML is not a contingentist logic (what exists according to BQML

is all that’s possible and that does not vary)

Response: Premise 2 is false

11



CQML

Another calculus:

Add ∃ to the language.

Change the structure of hypersequents:

A sequent is now a quadruple of two sets of names and two sets of

sentences.

A hypersequent is a set of sequents without sets of names on either

side.
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CQML

ϕ, θ ⇒ ψ, γ
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CQML

Γ ⇒ Σ

T F
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CQML

A : Γ ⇒ Σ : B

Denotes T F doesn’t denote
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CQML

(A : Γ⇒ Σ : B)

w

13



CQML

(A : Γ⇒ Σ : B) ; (C : ∆⇒ Λ : D) ; . . . ; (P : Π⇒ Θ : Q)

w1 w2 wn
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CQML

• All the non-quantified rules are the same as before.

• Equivalent rules for

Σ

G ; (t : ⇒ :); (A : Γ, ϕ[t/x ]⇒ Σ : B);H
L

Σ

G ; (Γ,

Σ

xϕ⇒ Σ);H

G ; (C : ∆⇒ Λ : D); (A : Γ⇒ ϕ[t/x ],Σ : B);H G ; (C : ∆⇒ Λ : D, t); (A : Γ⇒ Σ : B);H
R

Σ

G ; (C : ∆⇒ Λ : D); (A : Γ⇒

Σ

xϕ,Σ : B);H

• Rules for ∃
G ; (A, t : Γ, ϕ[t/x ]⇒ Σ : B);H

L∃
G ; (A : Γ,∃xϕ⇒ Σ : B;H

G ; (A : Γ⇒ ϕ[t/x ],Σ : B);H G ; (A : Γ⇒ Σ : t,B);H
R∃

G ; (A : Γ⇒ ∃xϕ,Σ : B);H

Fact

CQML proves that (: ♦∃x�¬Fx ⇒

Σ

x¬Fx :)
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ONTOLOGICAL COMMITMENT

Argument

1. If a sentence is not ontologically committing then none of its

consequences are ontologically committing.

2. Contingentists hold (and necessitsts allow it) that ♦∃x�¬Fx entails

no sentence that commits one to there being ¬F ’s

3. Since ♦∃x�¬Fx entails

Σ

x¬Fx , all the consequences of

Σ

x¬Fx are

consequences of ♦∃x�¬Fx .

C.

Σ

x¬Fx entails no sentences that commits one to there being ¬F ’s.
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Recapturing the Disagreement



RECAPTURING NECESSITISM

CQML is contingentist: it is sound and complete with respect to

MC .

Ext

G ; (C , t : ∆⇒ Λ : D); (A : Γ⇒ Σ : B);H
Ext

G ; (C : ∆⇒ Λ : D); (A, t : Γ⇒ Σ : B);H

Call CQML+Ext NQML

Adequacy Fact

CQML is sound and complete with respect to MC and NQML is sound

and complete with respect to MN

Adequacy Fact holds even before the language has connectives,

modal operators, or quantifiers

16
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UPSHOT

Upshots

1. BF + CBF is neither necessary nor sufficient to characterize the

disagreement between necessitists and contingentists

2. Arguments about the validity of BF +CBF are only indirectly

relevant to the disagreement between necessitism and contingentism

3. The dispute between necessitists and contingentists rests on the

behavior of names, not the validity of any sentence.
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THANKS

Thanks!
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