Foundation of Mathematics 1 (Examples)

(i) Given
(1) pAq

(2) p = ~ (qAr)
3)s—-r

L~ S
Solution:
1-pAq

2-p

3-4

4-p = ~ (qAr)
5- ~ (qAr)
6-~qV~r
/-~r

8-s—>r
9-~r—o~s

10- ~ s

1% hypothesis(premise)

Inf. (1) Properties of A

Inf. (1) Properties of A

2" hypothesis(premise)

Inf. (2),(4)

De Morgan’s Law on (5)

Inf. (3),(6) and Domination Laws
3" hypothesis(premise)
Contrapositive Law

Inf. (7),(9)
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(if) Given

D ~G@Vvay—r

2) ~p

@) ~r

. q
Solution:

1-~(pVvq) »r 1% hypothesis(premise)
2-~r 3 hypothesis(premise)

3- ~r—>(pVvq) Contrapositive Law and Double Negation Law

4-pVq Inf. (2),(3)
5- ~p 2" hypothesis(premise)
6- q Inf. (4),(5)

De. Bassam oe;ﬂem:z and De. fmad it 3angana



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

Mustansirivah University  College of Science Dept.ofMath.,  (2018-2010)

(i) Given

(1) ~p = (rAs)

2 p—q
@) ~q

oT
Solution:
1-p—-q 2" hypothesis(premise)
2-~q 3 hypothesis(premise)
3- ~q-~p Contrapositive Law on (1)
4- ~p Inf. (2),(3)

5- ~p > (rAs) 1%t hypothesis(premise)
6- rAs Inf. (4),(5)
7-r Inf. (6) Properties of A
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(iv) Given

(1D p=2>(~rA~s)
(2) pVv~q

(3) s

s~ g/\s
Solution:

1-p > (~rA ~s) 1% hypothesis(premise)

2-(rvs) »~p Contrapositive Law on (1)
3-p Vv~ q 2" hypothesis(premise)
4-~p->~( Implication Law on (3)
5-(rvs) »~q Inf. (2),(4)

6- S 3 hypothesis(premise)
7-rVvs Inf. (6)

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

9- ~ qAs Inf. (6),(8)
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(v) Given
Mpva
(2 gq-r
@) ~r

P
Solution
1-g-r 2" hypothesis(premise)
2-~1r—>~( Contrapositive Law on (1)
3-~r 3" hypothesis(premise)
4- ~ q Inf. (2),(3)
5-pVvq 1%t hypothesis(premise)
6-(pVQA~q Inf. (4),(5)
7-(pA~q)V(qA ~ q) Distributive Law on (6)
8- (pA~q)VF Contradiction Law (7)
9- (pA ~q) Identity Law on (8)
10-p Inf. (9) properties of A
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