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Using Propositional Logic 

Representing simple facts 
 
 It is raining 
 RAINING 

 It is sunny 
 SUNNY 

 It is windy 
 WINDY 

 If it is raining, then it is not sunny 
 RAINING  SUNNY 
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Using Propositional Logic 

• Theorem proving is decidable 
 
• Cannot represent objects and quantification 
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Using Predicate Logic 

• Can represent objects and quantification 
 
• Theorem proving is semi-decidable 
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Using Predicate Logic 

1. Marcus was a man. 

2. Marcus was a Pompeian. 

3. All Pompeians were Romans. 

4. Caesar was a ruler. 

5. All Pompeians were either loyal to Caesar or hated him. 

6. Every one is loyal to someone. 

7. People only try to assassinate rulers they are not loyal to. 

8. Marcus tried to assassinate Caesar. 
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Using Predicate Logic 

1. Marcus was a man. 

 man(Marcus) 
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Using Predicate Logic 

2. Marcus was a Pompeian. 

 Pompeian(Marcus) 
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Using Predicate Logic 

3. All Pompeians were Romans. 

 x: Pompeian(x)  Roman(x) 



9 

Using Predicate Logic 

4. Caesar was a ruler. 

 ruler(Caesar) 
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Using Predicate Logic 

5. All Pompeians were either loyal to Caesar or hated him. 

 inclusive-or  

 x: Roman(x)  loyalto(x, Caesar)  hate(x, Caesar) 

 

 exclusive-or  

 x: Roman(x)  (loyalto(x, Caesar)  hate(x, Caesar))  

             (loyalto(x, Caesar)  hate(x, Caesar)) 
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Using Predicate Logic 

6. Every one is loyal to someone. 

 x: y: loyalto(x, y)  y: x: loyalto(x, y) 
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Using Predicate Logic 

7. People only try to assassinate rulers they are not loyal to. 

  

  

  x: y: person(x)  ruler(y)  tryassassinate(x, y)  

            loyalto(x, y) 
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Using Predicate Logic 

8. Marcus tried to assassinate Caesar. 

 tryassassinate(Marcus, Caesar) 
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Using Predicate Logic 

Was Marcus loyal to Caesar? 

  man(Marcus) 

  ruler(Caesar) 

  tryassassinate(Marcus, Caesar) 

     x: man(x)  person(x) 

 loyalto(Marcus, Caesar) 
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Using Predicate Logic 

• Many English sentences are ambiguous. 

• There is often a choice of how to represent 

knowledge. 

• Obvious information may be necessary for reasoning 

• We may not know in advance which statements to 

deduce (P or P). 
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Reasoning 

1. Marcus was a Pompeian. 

2. All Pompeians died when the volcano erupted in 79 A.D. 

3. It is now 2008 A.D. 

 

Is Marcus alive? 
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Reasoning 

1. Marcus was a Pompeian. 

 Pompeian(Marcus) 

2. All Pompeians died when the volcano erupted in 79 A.D. 

 erupted(volcano, 79)  x: Pompeian(x)  died(x, 79) 

3. It is now 2008 A.D. 

 now = 2008 
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Reasoning 

1. Marcus was a Pompeian. 

 Pompeian(Marcus) 

2. All Pompeians died when the volcano erupted in 79 A.D. 

 erupted(volcano, 79)  x: Pompeian(x)  died(x, 79) 

3. It is now 2008 A.D. 

 now = 2008 

 

x: t1: t2: died(x, t1)  greater-than(t2, t1)  dead(x, t2) 
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