Problem 3.

Translate the following assumptions into predicate

calculus and transform them into clausal form:

- 
Animals can outrun any animals that they eat

- 
Carnivores eat other animals

- 
Outrunning is transitive (if x can outrun y & x can outrun y, than x can outrun z)

-  
Lions eat zebras

- 
Zebras can outran dogs

-
Dogs are Carnivores

use resolution to find 3 animals that lions can outrun.
Solution.
Alphabet:

Constants:  dog, lio, zeb.

Predicates:  
C(x) – x is carnivore



O(x,y) – x  outruns  y



E(x,y) – x  eats  y

Knowledgebase:


Ax0:
C(dog)


Ax1
(E(x,y)  ( C(x) 


Ax2:
(E(x1,y1) ( O(x1,y1) 


Ax3:
E(lio,zeb)


Ax4:
(zeb,dog)


Ax5:
O(lio,lio)  - additional axiom


Ax6:
(C(x2)  ( (O(x2,y2)  (  E(x2,y2)  - additional axiom


Ax7:
(E(lio,x3)  -  negation of what we want to prove.


Ax8:
(O(x4,y4)  ( (O(y4,z4)  (  O(x4,z4)
Proof by resolution:

Ax3 + Ax7:
x = zebra

Ax3 + Ax1:
C(lio)     
/Ax11/

Ax2 + Ax1:
O(lio,zeb)
/Ax9/

Ax9 + Ax4 + Ax8:
O(lio,dog)    
/Ax10/

Ax6 + Ax11 +Ax10:
E(lio,dog)     
/Ax12/

Ax12 + Ax7:  
x = dog

Ax5 + Ax11 + Ax6: 
E(lio,lio)  
/Ax13/

Ax13 + Ax7:
x = lio.

