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Problemas Filosóficos: 

- ¿Son rivales N y K (T - S4 - S5) respecto de la lógica clásica? 

- ¿Hay rivalidad legítima cuando hay extensiones conservativas de los teoremas?   

- ¿Podría algún hecho empírico producir tal rivalidad?  

Hay un sentido en el cual tanto los sistemas normales como los sistemas no normales son clásicos: en todos 
ellos se cumplen las leyes de la lógica clásica.   

Lógica de condicionales



Lógica de condicionales

David Lewis - Robert Stalnaker 



Estructura de la presentación

Tres Condicionales:                                                    A ⊃ B           A ⟼ B     y         A ≻ B 

Parte 1 

- ¿Por qué todavía necesitamos un nuevo condicional? 

Parte 2 

-       La semántica del nuevo condicional: A ≻ B         
     - Modificación de la relación de accesibilidad -       Test de Ramsey 

- La teoría de la prueba del nuevo condicional: Tableaux para  ≻ 

Parte 3: 

Resultados  



Condicional material:   A ⊃ B              Cumple MP, TD, Contraposición, Contracción, Transitividad, Carga en el antecedente, Explosión 

Problemas: paradojas de la implicación,  

Condicional estricto:  A ⟼ B     ☐(A ⊃B)    

B ⊭ A ⟼ B 

¬A ⊭ A ⟼ B 

¬ (A ⟼ B) ⊭ A ∧ ¬ B 

(A ∧  B) ⟼ C ⊭ (A ⟼ C) v (B ⟼ C) 
Pero,  
¬ ♢A ⊨ A ⟼ B               

☐B ⊨ A ⟼ B 
⊨ (A ∧ ¬ A) ⟼ B         Si PA puede ser recursivamente axiomatizada en un sistema completo y consistente, lo que está escrito en los libros 
de Harry Potter va a suceder.  
⊨ A ⟼ B v ¬ B 
A ⟼ B               ☐(A ⊃B)                   ¬ ♢ (A ∧ ¬ B) 

Si Scioli gana la elección, un peronista será presidente de la Argentina 
No es posible que Scioli gane la elección y un peronista no sea presidente de la Argentina (Scioli podría dejar de ser peronista). 



Análisis de los condicionales subjuntivos y contrafácticos.  

 A ⟼ B    ⊨   ¬ B ⟼ ¬A    

Si me llamara Juan en lugar de Eduardo, no me preocuparía. Por lo tanto, me 
preocuparía si no me llamara Juan en lugar de Eduardo. 

A ⟼ B , B ⟼ C   ⊨   A ⟼ C  

Si X hubiera nacido en EEUU, habría sido Republicano. Si x hubiera sido 
Republicano, x habría apoyado la invasión a Irak. Si X hubiera nacido en EEUU, 
habría apoyado la invasión a Irak.     

A ⟼ B ⊨   (A ∧ C ) ⟼ B 

Si Donald Trump ganara la elección, asumiría en diciembre. Por lo tanto, si 
Donald Trump ganara la elección y muriera en noviembre, asumiría en diciembre.  



Análisis de los condicionales subjuntivos y contrafácticos.  

Los condicionales no indicativos son interpretados usando SISTEMAS DE ESFERAS 

El condicional “Si A entonces B” es interpretado como: en los mundos posibles más 
cercanos en los cuales A vale, B vale también.  

Si Scioli hubiera ganado la elección, un peronista sería presidente.  

Hay mundos posibles en los cuales Scioli gana, pero se cambia de partido. Sin 
embargo, esos mundos son menos parecidos al mundo real.  

La fórmula “A ≻ B” representa un nuevo condicional (distinto a ⊃ y ⟼) 

�. For ! A ! (B ! Â B), Lewis argues that from A
one gets (A " B) ! (A " Â B), from which one gets
A " (B ! Â B) and then B ! Â B. Priest claims that
the �rst step e�ectively smuggles in the conclusion.

That covers cases in which A ! B is true when one might
consider “if A then B” false. Although Priest doesn’t
discuss them in this chapter, there are also cases in which
“if A then B” seems true, but A ! B would appear to be
false.

Notice that " (A # B) is equivalent with Â " (A " Â B).
Contrast, e.g.:

• If Romney wins the election, a Republican will be
president next January.

• It is not possible that Romney will win the election
and a Republican will not be president.

The second here seems perhaps a little toostrong. There
are remote possibilities… possibilities perhaps too “re-
mote” to consider whereupon Romney wins, but then
switches parties, etc.

The case seems even stronger with counterfactuals:

• If my daughter had forgotten to bring her lunch
today, I would have brought it to her.

• It is not possible that my daughter could have for-
gotten her lunch and I would not have brought it
to her.

A possible response might be to recall that we have not
insisted on any particular strength of " here: reading the
possible here as “logical possibility” gets things wrong.
Surely, there’s a weaker sense of necessity according to
which it really isn’t possible that one could happen with-
out the other, at least if the ifÉ thenÉreally holds. (A
system weaker than S�, e.g., might allow it to be possibly
possible that A " Â B while A ! B still holds.)

Related to these concerns involve the following sorts of
arguments, which do come out as valid in the systems we
have been studying:

A ! B ! Â B ! Â A (transposition)
A ! B,B ! C ! A ! C (syllogism/transitivity)

A ! B ! (A " C) ! B (antecedent strengthening)
(The corresponding claims also hold for the material con-
ditional.)

But compare:

• If you call me Ken instead of Kevin, I won’t get mad.
Therefore, if I get mad, you didn’t call me Ken in-
stead of Kevin.

• If I make the exam only one question long, you’ll
�nish working on it in just a few minutes. If you
�nishing working on the exam in just a few minutes,
you’ll probably fail the exam. Therefore, if I make
the exam only one question long, you’ll probably
fail the exam.

• If Romney wins the election, he’ll be sworn in in
January. Therefore, if Romney wins the election
and dies of a heart attack the same night, he’ll be
sworn in in January.

Dealing with these kinds of cases is a major motivation
for conditional logic, which we turn to next.

{F}
Conditional Logic

F.� Introduction

The systems in this chapter derive from a similar philo-
sophical analysis of subjunctive and counterfactual con-
ditionals developed by Robert Stalnaker and David Lewis
in the late ����s and early ����s. (“Lewis” in this chapter
refers to David, not C. I.)

The usual interpretation of these systems employs a no-
tion of a (similarity) sphere of worlds, with a given world at
the center, and worlds “closer” or somehow “more simi-
lar” near the middle of the sphere, and more “distant” or
“less similar” worlds on the periphery.

less similar worlds

more similar worlds

w�

The conditional “if A then B” is interpreted as meaning
roughly: in the closest (or most similar) possible worlds
in which A holds, B holds as well.

Take “If McCain had won the election, a Republican
would be president now”. Sure, there are possible worlds
where McCain won, but had switched parties before (or
after), or in which there was a coup d’état in the past few
years, etc., but those worlds are more distant—more un-
like the actual world—than the world in which McCain

��



Análisis de los condicionales subjuntivos y contrafácticos.  

 A ⟼ B    ⊨   ¬ B ⟼ ¬A    

Si me llamara Juan en lugar de Eduardo, no me preocuparía. Por lo tanto, me preocuparía si no me 
llamara Juan en lugar de Eduardo. 



Análisis de los condicionales subjuntivos y contrafácticos.  

A ⟼ B , B ⟼ C   ⊨   A ⟼ C  

Si X hubiera nacido en EEUU, habría sido Republicano. Si x hubiera sido Republicano, x habría 
apoyado la invasión a Irak. Si X hubiera nacido en EEUU, habría apoyado la invasión a Irak.     



Semántica de ≻ 

Para capturar la semántica del nuevo condicional, se necesita no sólo una R sino tantas 
como antecedentes de condicionales.  w1 RA w1      :       

                                        w1 está entre los mundos más similares a w0 donde A vale.  

Otra lectura: Si A (ceteris paribus), entonces B 

vw (A ≻ B): 1, si para todo mundo w1 ∈ W tal que w RA w1,  se cumple que vw1 (B): 1 

vw (A ≻ B): 1, si fA (w) ⊇ [B]   

(El entorno de mundos w donde A vale está incluido en (o es igual a) el conjunto de 
mundos donde B vale)    

El Argumento !  ⊨C A es válido si preserva la verdad si preserva la verdad en todos los 
mundos en todas las estructuras (modelos C) 



Tableaux para C: ≻ 

Dos reglas nuevas:                           Condicionales verdaderos:  

Para A ≻ B, n, para cada m para el cual se cumple n RA m,  
escriba “B,m” sobre la rama. 

                                                           Condicionales falsos:  

Para  ¬( A ≻ B), n, escriba ambos n RA m, ¬B, m sobre la rama donde m es un nuevo 
mundo.  

para cada m para el cual se cumple n RA m,  
escriba “B,m” sobre la rama. 



Tableaux para C: ≻ 

Condicionales verdaderos:  

Para A ≻ B, n, para cada m para el cual se 
cumple n RA m,  
escriba “B,m” sobre la rama. 

                                                           
Condicionales falsos:  

Para  ¬( A ≻ B), n, escriba ambos n RA m, 
¬B, m sobre la rama donde m es un nuevo 
mundo.  

para cada m para el cual se cumple n RA 
m,  
escriba “B,m” sobre la rama. 

Rule for true> formul¾:ForA > B,n, for eachmfor which
we already haven rA m write B,m on the branch.

Rule for false> formul¾: For Â(A > B),n, write both
n rA m and Â B,m on the branch wherem is a new
world number.

These rules are quite similar to the old rules for! . In a
way, itÕs as if we have a new necessity operatorA for each
w! A, andA > B means A B.

Some examples:

p > q ! C p > Â Â q

" p > q,"
" Â(p > Â Â q),"

" rp #
" Â Â Â q,#

Â q,#
q,#
!

! q ! C p > q

" ! q,"
" Â(p > q),"

" rp #
Â q,#
q,"
q,#
!

However:
p > s#C (p " q) > s

p > s,"
" Â((p " q) > s),"

" rp" q #
Â s,#

Note that " rp" q # is not the same as" rp #, and so there is
nothing to do with the top line, and this tableau is com-
plete. Counter-models are read o! in the usual way. We
put a given world pair in the extension of RA only if the
appropriaten rA m line occurs on the branch.

However, C is, as is, still far too permissive regarding
the accessibility relationsRA to capture the real intended
meaning of > . Consider the following results:

#C p > p

" Â(p > p),"
" rp #
Â p,#

This tableau is complete here. Note that there is nothing
so far to guarantee that a world that makesA > B false
makeA true! For a similar reason:

p ! q #C p > q

" p ! q,"
" Â(p > q),"
" ! (p # q),"

" rp #
Â q,#

" p # q,"
" p # q,#

q,#
!

Â p,#

q,"Â p,"

Another oddity is that it is never required that wRAw,
which is strange whenA is true at w. Consider then:

p " Â q #C Â(p > q)

" p " Â q,"
" Â Â(p > q),"

p,"
Â q,"

p > q,"

The same counter-model shows thatp > q #C p # q and
evenp > q,p #C q. This is clearly intolerable.

F.� The SystemC+

The system C+, although still a rather weak conditional
logic all things considered,$xes the most obvious di%-
culties with C.

A C+-interpretationis a C-interpretation meeting the two
constraints:

#. For any w! A and worlds w,w$, if wRAw$, then
⌫w$(A)= #. (In other words, fA (w) %[A].)

&. For any w! A and world w, if ⌫w(A)= #, then
wRAw. (Or if w & [A] then w & fA(w).)

The $rst constraint requires that A actually be true at
those worlds that determine whether or not A > B, so no
world can falsify A > B without A being true there. The
second constraint means that the world one is consider-
ing matters for determining whether or not A > B at least
if A is true there. Obviously, if A is true at w, the worlds
most similar to w whereA is true must at least includew
itself!

&&



Tableaux para C: ≻ 

Condicionales verdaderos:  

Para A ≻ B, n, para cada m para el cual se 
cumple n RA m,  
escriba “B,m” sobre la rama. 

                                                           
Condicionales falsos:  

Para  ¬( A ≻ B), n, escriba ambos n RA m, 
¬B, m sobre la rama donde m es un nuevo 
mundo.  

para cada m para el cual se cumple n RA 
m,  
escriba “B,m” sobre la rama. 

Rule for true> formulæ: ForA> B,n, for eachm forwhich
we already have n rA mwrite B,m on the branch.

Rule for false > formulæ: For ¬(A > B),n, write both
n rA m and ¬B,m on the branch wherem is a new
world number.

These rules are quite similar to the old rules for É. In a
way, it’s as if we have a newnecessity operator A for each
w�A, andA> Bmeans A B.

Some examples:

p> q `C p> ¬¬q

ÿp> q,�
ÿ¬(p> ¬¬q),�

� rp �
ÿ¬¬¬q,�
¬q,�
q,�
!

Éq `C p> q

ÿÉq,�
ÿ¬(p> q),�

� rp �
¬q,�
q,�
q,�
!

However:
p> s 0C (p ^ q)> s

p> s,�
ÿ¬((p ^ q)> s),�

� rp^q �
¬ s,�

Note that � rp^q � is not the same as � rp �, and so there is
nothing to do with the top line, and this tableau is com-
plete. Counter-models are read o� in the usual way. We
put a given world pair in the extension of RA only if the
appropriate n rA m line occurs on the branch.

However, C is, as is, still far too permissive regarding
the accessibility relations RA to capture the real intended
meaning of>. Consider the following results:

0C p> p

ÿ¬(p> p),�
� rp �
¬p,�

This tableau is complete here. Note that there is nothing
so far to guarantee that a world that makes A > B false
makeA true! For a similar reason:

p ! q 0C p> q

ÿp ! q,�
ÿ¬(p> q),�
ÿÉ(p� q),�

� rp �
¬q,�
ÿp� q,�
ÿp� q,�

q,�
!

¬p,�

q,�¬p,�

Another oddity is that it is never required that wRAw,
which is strange whenA is true at w. Consider then:

p ^ ¬q 0C ¬(p> q)

ÿp ^ ¬q,�
ÿ¬¬(p> q),�

p,�
¬q,�
p> q,�

The same counter-model shows that p> q 0C p� q and
even p> q,p 0C q. This is clearly intolerable.

F.� The SystemC+

The system C+, although still a rather weak conditional
logic all things considered, �xes the most obvious di�-
culties with C.

AC+-interpretation is aC-interpretationmeeting the two
constraints:

�. For any w�A and worlds w,w0, if wRAw0, then
⌫w0(A)= �. (In other words, fA(w)✓ [A].)

�. For any w�A and world w, if ⌫w(A)= �, then
wRAw. (Or if w 2 [A] then w 2 fA(w).)

The �rst constraint requires that A actually be true at
those worlds that determine whether or notA> B, so no
world can falsifyA> BwithoutA being true there. The
second constraint means that the world one is consider-
ing matters for determining whether or notA> B at least
ifA is true there. Obviously, ifA is true at w, the worlds
most similar to wwhereA is true must at least include w
itself!

��
No hay nada que garantice que en un mundo donde “ 
A ≻ B” sea falso “A” resulte verdadero.   



Tableaux para C: ≻ 

Condicionales verdaderos:  

Para A ≻ B, n, para cada m para el cual se 
cumple n RA m,  
escriba “B,m” sobre la rama. 

                                                           
Condicionales falsos:  

Para  ¬( A ≻ B), n, escriba ambos n RA m, 
¬B, m sobre la rama donde m es un nuevo 
mundo.  

para cada m para el cual se cumple n RA 
m,  
escriba “B,m” sobre la rama. 

Rule for true> formulæ: ForA> B,n, for eachm forwhich
we already have n rA mwrite B,m on the branch.

Rule for false > formulæ: For ¬(A > B),n, write both
n rA m and ¬B,m on the branch wherem is a new
world number.

These rules are quite similar to the old rules for É. In a
way, it’s as if we have a newnecessity operator A for each
w�A, andA> Bmeans A B.

Some examples:

p> q `C p> ¬¬q

ÿp> q,�
ÿ¬(p> ¬¬q),�

� rp �
ÿ¬¬¬q,�
¬q,�
q,�
5

Éq `C p> q

ÿÉq,�
ÿ¬(p> q),�

� rp �
¬q,�
q,�
q,�
5

However:
p> s 0C (p ^ q)> s

p> s,�
ÿ¬((p ^ q)> s),�

� rp^q �
¬ s,�

Note that � rp^q � is not the same as � rp �, and so there is
nothing to do with the top line, and this tableau is com-
plete. Counter-models are read o� in the usual way. We
put a given world pair in the extension of RA only if the
appropriate n rA m line occurs on the branch.

However, C is, as is, still far too permissive regarding
the accessibility relations RA to capture the real intended
meaning of>. Consider the following results:

0C p> p

ÿ¬(p> p),�
� rp �
¬p,�

This tableau is complete here. Note that there is nothing
so far to guarantee that a world that makes A > B false
makeA true! For a similar reason:

pJ q 0C p> q

ÿpJ q,�
ÿ¬(p> q),�
ÿÉ(p� q),�

� rp �
¬q,�
ÿp� q,�
ÿp� q,�

q,�
5

¬p,�

q,�¬p,�

Another oddity is that it is never required that wRAw,
which is strange whenA is true at w. Consider then:

p ^ ¬q 0C ¬(p> q)

ÿp ^ ¬q,�
ÿ¬¬(p> q),�

p,�
¬q,�
p> q,�

The same counter-model shows that p> q 0C p� q and
even p> q,p 0C q. This is clearly intolerable.

F.� The SystemC+

The system C+, although still a rather weak conditional
logic all things considered, �xes the most obvious di�-
culties with C.

AC+-interpretation is aC-interpretationmeeting the two
constraints:

�. For any w�A and worlds w,w0, if wRAw0, then
⌫w0(A)= �. (In other words, fA(w)✓ [A].)

�. For any w�A and world w, if ⌫w(A)= �, then
wRAw. (Or if w 2 [A] then w 2 fA(w).)

The �rst constraint requires that A actually be true at
those worlds that determine whether or notA> B, so no
world can falsifyA> BwithoutA being true there. The
second constraint means that the world one is consider-
ing matters for determining whether or notA> B at least
ifA is true there. Obviously, ifA is true at w, the worlds
most similar to wwhereA is true must at least include w
itself!

��



Tableaux para C: ≻ 

Hay otros sistemas desarrollados en el capítulo (sistemas S, C1 y C2). Todos se obtienen 
agregando restricciones a las relaciones de accesibilidad RA. 

Stalnaker: Para cualquier  w1 , w2 , w3 y A, w1 RA w2  , y w1 RA w3  entonces w2 = w3        

Lewis: Si A es verdadero en un w1 , entonces para cualquier w2 , w1 RA w2  entonces   w1 = 
w2 

Si A es verdadero en w1, entonces hay un único mundo (él mismo) cerrado a w1 donde A 
vale.  



Lógica de condicionales

Reflexiones: 

B ⊭ A ≻ B                                           ¬A ⊭ A ≻ B                          ¬ (A ≻ B) ⊭ A ∧ ¬ B 

(A ∧  B) ≻ C ⊭ (A ≻ C) v (B ≻ C) 

A ≻ B    ⊭   ¬ B ≻ ¬A                  A ≻ B , B ≻ C   ⊭   A ≻ C                        A ≻ B ⊭   (A ∧ C ) ≻ B 

Pero, tenemos como válidas: 

¬ ♢A ⊨ A ≻ B               
☐B ⊨ A ≻ B 

⊨ (A ∧ ¬ A) ≻ B          

⊨ A ≻ B v ¬ B


