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(i) Given 

(1) p⋀q 

(2) p → ∼ (q⋀r) 

(3) s → r 

  ∴∼ s 

Solution: 

1- p⋀q                            1st hypothesis(premise) 

2- p                                 Inf. (1) Properties of ⋀ 

3- q                                 Inf. (1) Properties of ⋀ 

4- p → ∼ (q⋀r)             2nd  hypothesis(premise) 

5- ∼ (q⋀r)                     Inf. (2),(4) 

6- ∼ q ∨∼ r                    De Morgan’s Law on (5) 

7- ∼ r                             Inf. (3),(6) and Domination Laws 

8- s → r                         3rd hypothesis(premise) 

9- ∼ r →∼ s                  Contrapositive Law 

10- ∼ s                          Inf. (7),(9) 
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(ii) Given 

(1) ∼ (p ∨ q) → r 

(2)   ∼ p 

(3)  ∼ r 

  ∴ q 

Solution: 

1- ∼ (p ∨ q) → r      1st hypothesis(premise) 

2- ∼ r                       3rd  hypothesis(premise) 

3-  ∼ r → (p ∨ q)     Contrapositive Law and Double Negation Law 

4- p ∨ q                     Inf. (2),(3) 

5-  ∼ p                      2nd  hypothesis(premise) 

6-  q                           Inf. (4),(5) 
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(iii) Given 

(1) ∼ p → (r⋀s) 

(2)   p → q 

(3)  ∼ q 

  ∴ r 

Solution: 

1- p → q                   2nd  hypothesis(premise) 

2- ∼ q                       3rd  hypothesis(premise) 

3-  ∼ q →∼ p          Contrapositive Law  on (1) 

4- ∼ p                      Inf. (2),(3) 

5-  ∼ p → (r⋀s)         1st  hypothesis(premise) 

6-  r⋀s                     Inf. (4),(5) 

7- r                           Inf. (6)  Properties of ⋀ 
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(iv) Given 

(1)  p → (∼ r⋀ ∼ s) 

(2)   p ∨∼ q 

(3)  s 

  ∴∼ q⋀s 

Solution: 

1- p → (∼ r⋀ ∼ s)       1st  hypothesis(premise) 

2- (r ∨ s) →∼ p           Contrapositive Law  on (1) 

3- p ∨∼ q                     2nd   hypothesis(premise) 

4- ∼ p →∼ q                Implication Law on (3) 

5-(r ∨ s) →∼ q            Inf. (2),(4) 

6- s                               3rd   hypothesis(premise) 

7-r ∨ s                          Inf. (6) 

8- ∼ q                           Inf. (5),(7) 

9- ∼ q⋀s                       Inf. (6),(8) 

 

 

 

 

 



Foundation of Mathematics 1 (Examples)               Dr. Bassam AL-Asadi and Dr. Emad Al-Zangana                                                                                                     

Mustansiriyah University                      College of Science    Dept. of Math.                          ( 2018-2019) 

             Dr. Bassam AL-Asadi and Dr. Emad Al-Zangana 

 5 
 

 

 

 

(v) Given 

(1) p ∨ q 

(2)   q →  r 

(3)  ∼ r 

  ∴ p 

Solution: 

1- q → r                                           2nd  hypothesis(premise) 

2- ∼ r → ∼ q                                   Contrapositive Law  on (1) 

3- ∼ r                                              3rd   hypothesis(premise) 

4- ∼ q                                              Inf. (2),(3) 

5- p ∨ q                                            1st   hypothesis(premise) 

6- (p ∨ q)⋀ ∼ q                                Inf. (4),(5) 

7- (p⋀ ∼ q) ∨ (q⋀ ∼ q)                   Distributive Law on (6) 

8- (p⋀ ∼ q) ∨ F                                Contradiction Law  (7)  

9- (p⋀ ∼ q)                                      Identity Law on (8)  

10- p                                                 Inf. (9) properties of ⋀ 


