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Stability of Deduction

A proposition P is called stable if ——P — P.

The principle of C-stability is V7, p. C'T — stable(T F ).

Class Principle

AT. T VP. stable P

AT . T is enumerable Vf: N — B. stable (3n. fn = true)
AT . T is finite Vs. stable (3¢t. s > t)
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First-Order Fragment

t:T u=x | ftr. by f:F, z:N terms
. Fp u=1 | Pti.tp | o0 | Ve P:P formulas
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Models

An interpretation on a domain D consists of

f.:pl5p pr.pPlp 1T.P

Given p: N — D, we definet’?: Dand pF ¢ : P

pl=j_::J_I

pE Pt tp = PT1] ..ty

pEe=Y=pFEo = pFEY
pEVo:=Vd:D.d,pk ¢
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Non-standard Models

Consider an interpretation on some domain D with
Plo=T 1T:=T
Then for any p: N — D

pE @ and pE @
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Non-standard Models

Consider an interpretation on some domain D with
Plo=T 1T:=T
Then for any p: N — D

pE @ and pE @

An interpretation I has a standard 1if

1T 50
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Constrained Validity

Given a constraint X : Z — P we define the validity of a formula

TExo:=VI:T,p.XI—>5pET —=pEgy

We define the constraint of standard models as

SI=1% =1 A Vp,p,. pE (((p=39) 3 0) S p)
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Non-Standard Models

We define the constraint of exploding models as

EI:=(Vp,0. LT = pE @) A Vp, 0, 0. pE (((p=21) 2 ¢) )
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Non-Standard Models

We define the constraint of exploding models as

EI:=(Vp,0. LT = pE @) A Vp, 0, 0. pE (((p=21) 2 ¢) )

We define the constraint of minimal models as

M I :=Vp,p,%. pEx (((¢=9) = 0) =)
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Natural Deduction

I'Fsp o
pel ok 'Fp=9y 'k
s Yrreng Tk ¢
Tk Vo I'F oft] | o0

Fke ((p=) @) e

Thtspe:=aArCT.Ttgpp
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Proof Outline
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Stability Necessity

For every standard model, we have

table (p =
thus stable (p = )

stable (7 Fgs ¢)
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Stability Necessity

For every standard model, we have

table (p =
thus stable (p = )

stable (7 Fgs ¢)

As T Es ¢ — T Fcg ¢ by soundness,

(T Es o =T Fkeg @) — stable (T Fog )
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Kripke Semantics

Given a model (I,W,<,P_,1_) and a node u : W, we define

pley L= 1K
p”—thl t‘p| —P tl |P\
plFy o=y =Yoo w. plhy o = plly W

plFy Yo :=Vd:D.d,plk, ¢

AlFc o =VKu. CK — (Vi € A. plky ¥) = plby
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Kripke Model Notions

We define the constraint of standard models as
SK:=Vu. L, — L
We define the constraint of exploding models as
EK =Vp,u,p. Ly —=plky, @

We define any Kripke model to be a minimal model.
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Normal Sequent Calculus

I'so=4v el

A—
X F;g0:><,0 CTx F:>¢
' I'iv=10 o=
IL . IR————F+——
o> =10 F'=sep-v
I';olt] = T I
ALLL SOH v ALLRTi EXPH—EJ_
Ve =19 I = Vo I'=sgpe

T=¢p:=arCT.T=¢p
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Kripke Results
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Dialogues

(P(z) = Q(z)) = P(x) = P(x) A Q(x)
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(P(x) > Q) = P(z) > P(z) A Q)
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(P(z) = Qz)) = P(z) = P(z) A Q(z)

“Let’s assume P(z) — Q(x)." O: P(z) — Q(x)

!
P: P(z) —» P(z) A Q(z)
I

0: A, P(x)
(PI P(w)‘ AQ(x)
0: ‘AR
P: A_L P(x)
O: é)(w)
o

“Then P(z) — P(z) A Q(z)."
“Assuming P(z), P(z) A Q(z) follows?"
s
“So Q(z) holds?"
“As P(z) = Q(z), Q(x) holds?"
s

“Then Q(x) holds.”
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Attacks & Defenses
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