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Conditionals in natural language

If A then B

v

If I hadn’t overslept, then | would have caught the train.
> If Tux is a bird then it can fly.
But if Tux is a bird and a penguin, then it can’t fly.

£ Normally, birds can fly.

> If Alice saw a lunar eclipse, then she would no longer believe
that Earth is flat.

4/24



Paradoxes of material implication

5/24



Paradoxes of material implication

> If | hadn’t overslept, then | would have caught the train.

5/24



Paradoxes of material implication

> If | hadn’t overslept, then | would have caught the train.

\\AB

mm - >
Mm—T-H®
44 m4dl]

5/24



Paradoxes of material implication

> If | hadn’t overslept, then | would have caught the train.

\\AB

mm - >
Mm—T-H®
44 m4dl]

> If Tux is a bird then it can fly.
But if Tux is a bird and a penguin, then it can’t fly.

5/24



Paradoxes of material implication

> If | hadn’t overslept, then | would have caught the train.

\\AB

mm - >
Mm—T-H®
44 m4dl]

> If Tux is a bird then it can fly.
But if Tux is a bird and a penguin, then it can’t fly.

Monotonicity (A — B)— ((AAC)— B)
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Conditional belief of agents
Prototypical properties

Knowledge bases update
Knowledge bases with preferences
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Knowledge bases update

B, C: formulas
K: knowledge base (conjunction of formulas)

K o B: operation of updating K with B

{ Bird — Flies, Tux — Bird } o Tux — notFlies £
KoA—>A
ifK—>AthenKoA = K

Conditional logic VCU + update operator

(KoB)— Cholds iff K— (B> C)holds
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Knowledge bases with preferences

Logic of Comparative Concepts Similarity
Description logic + preference operator &

Blueish = ( Blue & Red)

Turquoise T ( Blue &= Red)

Under the limit assumption, & and > of VWU have the same
expressive power.
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Problem for some systems of modal logics (S5), it is not possible
to define cut-free Gentzen-style sequent calculi

Fr=AA ATl =A
L= AN

cut

Solution enrich the structure of sequents

Hypersequent calculus

M= A= An~ o\ 1> A1) v...vo(/\ T Ap)
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How TuCLEVER works?

> Implements proof search

prove (Hypersequent , tree(condR,Hypersequent, [Gamma,Delta] ,no,SubTreel,no)) :-
select ( [Gamma,Delta] ,Hypersequent,Remainder),
member (A < B, Delta),
\+findBlock(Delta, [[A],B]),!,
prove([[Gamma, [[[A],B] |Deltal] |Remainder] ,SubTreel) .

o e W B e

GIT = A,[A < B
T GIT=>AA<B

> Implements termination strategy
=a<(a—- -b),b<(-a—b)[a,b<wa— -b],[b<-a—b](L),L]|
a—-b=a,b,b,(L),L|—-a—b,a=b,(L),L
> Implements countermodel construction
(W, Now, [ T
Wy ={1,2,3)
Ny (1) = {2}, {2,3), Wy} Ny(2) = Ny (8) = Wy
[alw =13  [b]x=0
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Let’s try it!

http://193.51.60.97:8000/tuclever/
> Is (a < b) Vv (b < a) derivable in VTU? (Yes)

> Isa<(-avb)vb<(avb)derivablein VTU? (No)
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Conclusions

This talk:
> Proof systems for conditional logics with nesting, total
reflexivity and uniformity

> TUCLEVER

Future work:
> Explore the proof theory of the lower layer of the lattice

> Explore the proof theory of logics with the < operator

> Explore further applications within knowledge bases . ..
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Axiom systems (I)

PCL
Axiomatization classical propositional logic plus
(A>C) e (B>0)

(RCEA)

Ao B
(RCK) (C>A)—(C>B)

A—-B
(R-And) (A>B)A(A>C)— (A>(BACQ))
(ID) A>A
(CM) (A>B)A(A>C)—> ((AAB)>C)
(RT) (A>B)A((AAB)>C)—> (A>0C)
(OR) (A>C)A(B>C)—> ((AvB)>C)

<

Axiomatization of PCL plus
(CV) (A>C)A=(A>-B)—> ((AAB)>C)
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Axiom systems (lI)

Axioms for extensions

(N)  =(T>1) Normality
M A->-(A>1) Total reflexivity
W) (A>B)— (A—-B) Weak centering
(C) (AAB)—>(A>B) Strong centering
Uy) (FA>1L) > (m(mA>1)>1) Uniformity (1)
U) =(A>1L)>((A>1L)>1) Uniformity (2)
(A1) (A>B)— (C>(A>B)) Absoluteness (1)
(A2) —-(A>B)— (C>-(A>B)) Absoluteness (2)
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