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Decidability and automation of LFO 

 LFO 

   

 LFO

   

   

  
   

   
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x1x2 xn  

wff

 x1/t1, x2/t2 … xn/tn

<t1, t2 … tn>  

H(x P(x)  Q(x))) = {P(f(a))  Q(f(a)), P(g(a, b))  Q(g(a, b)), … } 

H(x y R(x, y)) = {R(f(a), f(a)), R(g(a, b), f(a)), R(f(a), g(a, b)), … } 

 



 H()

 

  = {, , } 

 H() = H()  H()  H() 

Herbrand’s System 

a 
wff 
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Herbrand’s Theorem 




H() 

H() 
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Prenex normal form (PNF) 


Q1x1Q2x2 … Qnxn  
 Qi   

 (x )  (x )  (x )  (x )

   ((x )  )  (x (  ))   ((x )  )  (x (  )) 

   ((x )  )  (x (  ))   ((x )  )  (x (  )) 

 (  (x ))  (x (  ))   (  (x ))  (x (  ))

 ((x )  )  (x (  ))   ((x )  )  (x (  ))

y (P(y)  x P(x)) 
  yx (P(y)  P(x))   x )  x   

y (x P(x)  P(y)) 

  yx (P(x)  P(y)) x )    x   

xy (Q(x,y)  P(y))  x P(x) 

  xy (Q(x,y)  P(y))  x P(x) (x )  (x )
xy (Q(x,y)  P(y))  z P(z) [x/z]

xyz ((Q(x,y)  P(y))  P(z))
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Skolemization 

 

Q1x1Q2x2 … Qnxn 
Qixi  xi 

  [xi/k(x1, …, xj)] 

k x1, …, xj  j

xi k  j = 0

 xi 

y x (P(y)  P(x)) 

x (P(k)  P(x)) k

x y z ((Q(x,y)  P(y))  P(z)) 

x ((Q(x, k(x))  P(k(x)))  P(m(x))) k/1 m/1




 sko() 
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Semi-decidability of LPO 



    
   {}



H(sko(  {}))   {}

   H(sko(  {})) 

 
 


