
Exercises to 1.5 Truth-value analysis 
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(1) Determine by truth-value analysis whether the following formulas are tautologies, contradictions, 
or contingent: 

1)  p → (q→p) 

2)  ¬(p∨q) → (p∧q) 

3)  (¬p∨¬q) → ¬(p∧q) 

4)  [p→(¬q∨r)] ∨ (¬p∨q) 

5)  [(p→q)→r] ↔ [p→(q→r)] 

6)  (p→¬q) → ¬p 

7)  (p∧¬q) ∨ (¬p∧q) 

8)  (¬p∧¬q) ↔ (p↔¬q) 

9)  (p→q) → [(¬r∨p)→(r∧¬q)] 

10) [(¬p∨¬q)∧¬r] → [(p∧q)↔r] 

(2) Prove by truth-value analysis that the following formulas are tautologies: 

1)  ¬(p∨q) → ¬p 

2)  (p→q) → [(r∨p)→(r∨q)] 

3)  [p∨(q∧¬r)] → [(p∨q)∧(r→p)] 

4)  [(p→q)∧(r→s)] → [(p∨r)→(q∨s)] 

5)  ¬p → ¬(p∧q) 

6)  ¬p → [(p→q)∨q] 

7)  [p∧(q∨r)] → [(p∧q)∨(p∧r)] 

8)  [(p→q)∨r] → ¬[(p∧¬q)∧¬r] 

 


