
Isa Hierarchy and chaining 
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x :[ Roman(x) ˄ know(x,Marcus)  [hate(x, 

Caesar) ˅ ( y: z: hate(y, z) thinkcrazy (x,y))] 

1. Eliminate   

Nothing to do here 

 

2. Eliminate  

x :  ̚   [ Roman(x) ˄ know(x,Marcus) ]˅[hate(x, Caesar) ˅     ( y:  ̚ 
(z: hate(y, z) )  ˅ thinkcrazy (x,y))]. 

 

3. Reduce Scope of  ̚  to single term. 

x :[     ̚ Roman(x) ˅   ̚   know(x,Marcus) ]˅[hate(x, Caesar) ˅ ( y: 

z :  ̚ hate(y, z) )  ˅ thinkcrazy (x,y))] 
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4. Standardize variables so that quanifiers bind a unique value 

For eg  x: p(x) ˅   x : Q(x) 

Would be converted to 

 x: p(x) ˅   y : Q(y)  

 This step is in preparation for the next. 

5. Move all quantifiers to the left of the formula 

x : y:z :  [  ̚ Roman(x) ˅   ̚   know(x,Marcus) ]˅[hate(x, Caesar) 

˅   (   ̚    hate(y, z) )  ˅ thinkcrazy (x,y))] 

6. Eliminate  Existential qualifier 

x :  y: father-of (y,x)  converted to 

x : father-of (y,x) 

 y: President(y)     Solemnization 

President(S1) 
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At this point formula is known as 
prenex normal form. It consists 
of prefix of quantifiers followed 
by a matrix which is quantifier 

free 



7. Drop the Prefix 

[  ̚ Roman(x) ˅   ̚   know(x,Marcus) ]˅[hate(x, Caesar) ˅   (   ̚    
hate(y, z) )  ˅ thinkcrazy (x,y))] 

8. Convert the matrix into conjunction of disjuncts 

In our case there is no and so explore the associative 
property of or  

 ̚ Roman(x) ˅   ̚   know(x,Marcus) ˅ hate(x, Caesar) ˅   ̚    
hate(y, z)   ˅ thinkcrazy (x,y) 

9. Create a separate clause corresponding to each 

conjunct. 

10. Standardise apart the variables in set of clauses. 
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