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y may depend on x, but not on z or w;
w may depend on z, but not on x or y;
but the value of  may depend on x, y, z, and w.

(Henkin, 1961): Branching Quantifiers



  

Dynamic Dependence Logic

(x=z  y=w  y  u)( )x y
z w

u



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)

M

...



  

Dynamic Dependence Logic

(x=z  y=w  y  u)( )x y
z w

u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)

M

...u



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

fu,gu: M → M;M

...u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

fu,gu: M → M;
fu=gu;
fu is 1-1; 

M

...u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

fu,gu: M → M;
fu=gu;
fu is 1-1;

u  Range(fu).

M

...u

ufu gu x z (x=z  fu(x)=gu(z)  fu(x)  u)



  

Dynamic Dependence Logic

 

(x=z  y=w  y  u)( )x y
z w

u

fu,gu: M → M;
fu=gu;
fu is 1-1;

u  Range(fu).

Therefore, M is infinite 
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...u
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But what does “dependence between connectives” mean?

1. Explanation in terms of Skolem functions:

(x,y,z,w)  fg xz (x,f(x),z,g(z))( )x y
z w

Gives a translation from branching quantifiers to 1
1

Not a semantics!

Dependencies between existential connectives are not
expressed. 
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But what does “dependence between connectives” mean?

2. Game Theoretic Semantics +  Imperfect Information:

x y z w (x=w  y=z)

M

...

x yw

   I win!

A FOL sentence is 
true in a model  iff 

Eloise has a winning 
strategy for the 
corresponding 

game
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Dynamic Dependence Logic

But what does “dependence between connectives” mean?

2. Game Theoretic Semantics +  Imperfect Information:

M |=  iff Eloise has a winning strategy for GM()

This gives us a semantics for Branching quantifiers.

But not compositional: no way to deal with open formulas!
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IF Logic (Hintikka and Sandu, 1989)

(x,y,z,w) x y z (w/x,y)(x,y,z,w)( )x y
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Dependence Logic (Väänänen, 2007)

Simpler notations for dependence and independence:
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IF Logic (Hintikka and Sandu, 1989)

Dependence Logic (Väänänen, 2007)

(x,y,z,w) xyzw(=(z,w) (x,y,z,w) )( )x y
z w

w depends 
only on z 

Simpler notations for dependence and independence:

(x,y,z,w) x y z (w/x,y)(x,y,z,w)( )x y
z w
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Hodges semantics (1997)

In order to reason about dependence, one needs to 
consider sets of assignments!
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Hodges semantics

A team X is a set of assignments: 

x y z ...

s0 0 1 0 ...

s1 1 0 1 ...

s2 0 0 1 ...

s3 0 0 1 ...

... ... ... ... ...

An assignment (row) represents a state of things (e.g., partial play).
A team represents a state of knowledge: “the actual state is in X”.

Closure Principle: X |= , X'  X  X' |= 
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Hodges semantics

A team X is a set of assignments: 

Operations over teams 
Supplementation: F : X → Dom(M), X[F/x] = {s[F(s)/x] : s  X}

Duplication: X[M/x] = {s[m/x]: s  X, m  Dom(M)}
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Hodges semantics

Operations over teams 
Supplementation: F : X → Dom(M), X[F/x] = {s[F(s)/x] : s  X}

Duplication: X[M/x] = {s[m/x]: s  X, m  Dom(M)}
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Operations over teams 
Supplementation: F : X → Dom(M), X[F/x] = {s[F(s)/x] : s  X}

Duplication: X[M/x] = {s[m/x]: s  X, m  Dom(M)}
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Two satisfiability relations, X |=+  and X |= 
 

X |=+ Rt1...tn  s X, s |=FO Rt1...tn;

X |=+ t = t'  s X, s |=FO t = t';

X |=+   X |=  ;

X |=+     X = Y  Z, Y |=, Z|=+;

X |=+ x   F s.t. X[F/x] |= .

X |=  Rt1...tn  s X, s |=FO Rt1...tn;

X |=  t = t'  s X, s |=FO t = t';

X |=    X |=;

X |=    y  X |=   and X |=  ;

X |=  x  X[M/x] |=  ;

X |=+ =(t1...tn)  s, s' X, 

ti(s) = ti(s') for i=1...n-1   tn(s)=tn(s');

X |=  =(t1...tn)   X =  .

A sentence  of Dependence Logic is true in Game 
Theoretic Semantics iff X |=+  for any nonempty team X



  

Dynamic Dependence Logic

Meaning is carried by relations (tables) 
Connectives are transitions between relations
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5) Game theoretic semantics for Dynamic Dependence Logic

6) Equivalence of Hodges semantics and  Game Theoretic Semantics



  

Dynamic Dependence Logic

“Dynamic Semantics” is the name of a family of 
theoretical linguistics frameworks with subscribe 

to the following motto:

The meaning of a sentence does not lie in 
its truth conditions, but rather in the way 
it changes(the representation of) the 
information of the interpreter.

(Groenendijk and Stokhof, 1991)
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Can we make a dynamic version of dependence logic? 

Formulas = transitions between teams

 ::= Rt1...tn | t=t' | =(t1...tn) | x |  |   

As the excluded middle does not hold in DL, we must keep track of 
positive and negative transitions:

(X, Y) |=+     Z s.t. (X, Z) |=+  and (Z, Y) |=+ ;
(X, Y) |=     Z s.t (X, Z) |=  and  (Z, Y) |= 

X |=+   iff Y s.t. (X, Y) |=+  
If  sentence, |=+  iff X |=+  for any X.
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(p)  S(p) for all p = (0, 1, … n, s, ).
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X() is uniform iff whenever 

● p  Plays(, , GM
X()), p'  Plays(', , GM

X()), and
● (=(t1...tn), 1 … n, s,), (=(t1...tn), 1 … n, s',) occurs in p, p'
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GM

X() s.t., for all strategies  of I, 
 





  

Dynamic Dependence Logic

We say that : X → Y if there exists a uniform strategy  for II in 
GM

X() s.t., for all strategies  of I, 
 

p = p1...pn  Plays(, , GM
X())  pn= (, s, II) for some s  Y



  

Dynamic Dependence Logic

We say that : X → Y if there exists a uniform strategy  for II in 
GM

X() s.t., for all strategies  of I, 
 

p = p1...pn  Plays(, , GM
X())  pn= (, s, II) for some s  Y

Theorem
 

(X,Y) |=+  iff : X → Y 
(X,Y) |=   iff (): X → Y



  

Dynamic Dependence Logic



M = ({0,1}) 



  

Dynamic Dependence Logic



M = ({0,1}) (x  y)  (x=y)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) (x  y)  (x=y)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) (x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) 

(x  y), (x=y), s, II)

(x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) 

(x  y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) 

(x  y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

(x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) 

(x  y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

(x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) 

(x  y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 

(x  y)  (x=y), s, II) (s  X)



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x  y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 



  

Dynamic Dependence Logic


X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 

xyx=ysIIxyx=ysII



  

Dynamic Dependence Logic



M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 

xyx=ysIIxyx=ysII
xyx=ysIIxx=ysII

X = 

x y ...

s0 0 0 ...

s1 0 1 ...



  

Dynamic Dependence Logic



M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

s' = s[s(y)/x] II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 

xyx=ysIIxyx=ysII
xyx=ysIIxx=ysII
x, (x=y), s, II) = (x=y, s[s(y)/x], II);

X = 

x y ...

s0 0 0 ...

s1 0 1 ...



  

Dynamic Dependence Logic



M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

s' = s[s(y)/x] II picks n
s' = s[n/x]

, s', II)

If s(x) = s(y) 

xyx=ysIIxyx=ysII
xyx=ysIIxx=ysII
x, (x=y), s, II) = (x=y, s[s(y)/x], II);

X' = 

x y ...

s0 0 0 ...

s'1 1 1 ...



  

Dynamic Dependence Logic



M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

s' = s[s(y)/x] II picks n
s' = s[n/x]

, s', II)

s(x) = s(y) 

xyx=ysIIxyx=ysII
xyx=ysIIxx=ysII
x, (x=y), s, II) = (x=y, s[s(y)/x], II);
(x=y, s[s(y)/x], II) = (, s[s(y)/x], II). 

X' = 

x y ...

s0 0 0 ...

s'1 1 1 ...



  

Dynamic Dependence Logic



M = ({0,1}) (x   y)   (x=y), s, II) (s  X)

(x   y), (x=y), s, II)

x, (x=y), s, II) y, (x=y), s, II)

II chooses L II chooses R

(x=y), s', II)

II picks n
s' = s[n/x]

, s', II)

s(x) = s(y) 

s' = s[s(y)/x]

xyx=ysIIxyx=ysII
xyx=ysIIxx=ysII
x, (x=y), s, II) = (x=y, s[s(y)/x], II);
(x=y, s[s(y)/x], II) = (, s[s(y)/x], II). 

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

(x  y)  (x=y): X → X'



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1}) (x  y)  (x=y) .=(x)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})
(x  y)  (x=y)  =(x), s, II) (s  X)

(x  y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
II picks m
s' = s[m/x]

II picks n
s' = s[n/x]

=(x), s', II)

If s(x) = s(y) 

(x  y)  (x=y), =(x), s, II) (s  X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})
(x   y)   (x=y)   =(x), s, II) (s   X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})
(x   y)   (x=y)   =(x), s, II) (s   X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s, II) (s   X)

, s', II)

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})
(x   y)   (x=y)   =(x), s, II) (s   X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s, II) (s   X)

, s', II)

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s0[s0(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s0[0/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s0, II)
s' = s0

II picks n
s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s0, II)
s' = s0

II picks n
s' = s[n/x]

=(x), s0, II)

s0(x) = s0(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s0, II)
s' = s0

II picks n
s' = s[n/x]

=(x), s0, II)

s0(x) = s0(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

, s', II)

=(x), s0, II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform!

(x   y)   (x=y)   =(x), s0, II) (s  X)

(x   y), (x=y), =(x), s0, II)

x, (x=y), =(x), s0, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s0, II)
s' = s0

II picks n
s' = s[n/x]

=(x), s0, II)

s0(x) = s0(y) 

(x   y)   (x=y), =(x), s0, II) (s   X)

 , s0, II)

=(x), s0, II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s1, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s1, II)

x, (x=y), =(x), s, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s1, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s1, II)

x, (x=y), =(x), s1, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s[s(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s1, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s1, II)

x, (x=y), =(x), s1, II) y, (x=y), =(x), s, II)

II chooses L II chooses R

(x=y), s', II)
s' = s1[s1(y)/x] II picks n

s' = s[n/x]

=(x), s', II)

s(x) = s(y) 

(x   y)   (x=y), =(x), s1, II) (s   X)

, s', II)



  

Dynamic Dependence Logic

X = 

x y ...

s0 0 0 ...

s1 0 1 ...

M = ({0,1})

X' = 

x y ...

s'0 0 0 ...

s'1 1 1 ...

(x  y)  (x=y)  =(x): X → X'?

No: not uniform! =(x), s0, II)

(x   y)   (x=y)   =(x), s1, II) (s  X)

(x   y), (x=y), =(x), s1, II)

x, (x=y), =(x), s1, II) y, (x=y), =(x), s, II)

II chooses L II chooses R
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Dynamic Dependence Logic

Thank you!
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