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FOL Exercises



Define an appropriate language and formalize the following sentences 
using FOL formulas.
1. All Students are smart.
2. There exists a student.
3. There exists a smart student.
4. Every student loves student.
5. Every student loves some other student.
6. There is a student who is loved by every other student.
7. Bill is a student.
8. Bill takes either Analysis or Geometry (but not both).
9. Bill takes Analysis and Geometry.
10. Bill doesn’t take Analysis.
11. No students love Bill



1. ∀x.(Student(x) → Smart(x))
2. ∃x.Student(x)
3. ∃x.(Student(x) ∧ Smart(x))
4. ∀x.(Student(x) → ∃y.(Student(y) ∧ Loves(x, y)))
5. ∀x.(Student(x) → ∃y.(Student(y) ∧ ¬(x = y) ∧ Loves(x, y)))
6. ∃x.(Student(x) ∧ ∀y.(Student(y) ∧ ¬(x = y) → Loves(y, x)))
7. Student(Bill)
8. Takes(Bill, Analysis) ↔ ¬Takes(Bill, Geometry)
9. Takes(Bill, Analysis) ∧ Takes(Bill, Geometry)
10. ¬Takes(Bill, Analysis)
11. ¬∃x.(Student(x) ∧ Loves(x, Bill))





logically equivalent??????

• ((PQ) R)                                                   (P R)(QR)

• PQ                                 PQ
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Solution









FOL Exercise



Exercise 1 : FOL

• Tony, Shi-Kuo and Ellen belong to the Hoofers Club. Every member of 
the Hoofers Club is either a skier or a mountain climber or both. No 
mountain climber likes rain, and all skiers like snow. Ellen dislikes 
whatever Tony likes and likes whatever Tony dislikes. Tony likes rain 
and snow. 

• Who is the member that is a mountain climber but not a skier ??



solution
• S(x): x is skier 

• M(x): x is mountain climber

• Like(x,y): x likes y

• Every member of the Hoofers Club is either a skier or a mountain 
climber or both

• No mountain climber likes rain 
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• all skiers like snow 

• Ellen dislikes whatever Tony likes 

• Ellen likes whatever Tony dislikes 

• Tony likes rain 

• Tony likes snow 
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