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Artificial Intelligence
A course about foundations
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Logic Program
▪

  {{Human(x), Philosopher(x)}, {Mortal(y), Human(y)},

{Philosopher(socrates)}, {Philosopher(plato)}, {Philosopher(aristotle)}}

  x Mortal(x)  

  x Mortal(x)

 x Mortal(x)

 {Mortal(x)}       

  {[x/socrates], [x/plato], [x/aristotle]}

▪
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Herbrand Universe, Herbrand Base
▪



f(a) g(a,b) g(f(a),b) g(f(a),g(b,c)) g(f(a),g(f(b),c))

P(f(a)) P(g(a,b)) Q(g(f(a),b), g(f(a),g(b,c)))

▪



UH  {f(a), g(a,b), g(f(a),b), g(f(a),g(b,c)), g(f(a),g(f(b),c)), … }

▪



BH  {P(f(a)), P(g(a,b)), Q(g(f(a),b), g(f(a),g(b,c))), …}
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Herbrand  models

▪

<UH, , vH>

▪ vH

vH(c) = c

vH(t) = t

vHBH

BH

vH  {P(a), P(f(b)), P(c), Q(a,g(b,c)), Q(b,c) … }

▪

  Atom(LPO),  <UH, , vH> [s]     vH

  Atom(LPO),  <UH, , vH> [s]     vH

<UH, , vH> [s]  <UH, , vH> [s]  
<UH, , vH> [s]     (<UH, , vH> [s]   <UH, , vH> [s]  )

<UH, , vH> [s]  x  c  Cost(LPO) , <UH, , vH> [s](x:c) 
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▪


H() 

▪


▪
▪



Horn clauses and Herbrand models
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Horn Clauses and Herbrand Models
▪


▪
▪



▪

M 
M i Mi Mi 

▪

 

▪  
▪  M

▪  
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Logic programming system and minimal model
▪


 M

▪ M

{1,2, ...,m} x1, x2, ..., xm  

x1x2 … xn (1  2  ...  m)

x1x2 … xn (1  2  ...  m)

[x1/t1, x2/t2, ..., xn/tn]
  {(1  2  ...  m)[x1/t1, x2/t2, ..., xn/tn]}  

  (1  2  ...  m)[x1/t1, x2/t2, ..., xn/tn]

(1  2  ...  m)[x1/t1, x2/t2, ..., xn/tn]  M

M
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