Definitions

1. Complete the following rule:

I'-(AD>B); ?
I'FB

I'(A>B); THA
TFB

2. Complete the following rule:

T,AFB; ?
TH-A

IAFB; T,AF-B

r--4

3. Complete the following rule:

A, 7
I'-(AAB)

I'-A, T+B
I'F(AAB)

4. Complete the following rule:

I''BrA; ?
T+ (A= B)

I'BFA;, T,A-B
I'-(A=B)




5. Complete the following rule:

I'+(A=B); ?
TFA

r-(A=B); TH+HB

A

6. Complete the following rule:
?
INAFA

_0
T AFA

7. Complete the following rule:

ILAFC; ?
I'(AvB)FC

rA+-cC; T,BtC,
I (AvB)FC

8. Complete the following rule:

AAFB; ?
A+ B

AAFB, TFA
T.AFB




Practical exercises

9. Prove the correctness of

THA
I'F(AVB)

We indirectly suppose, I' = A and I' = (A V B):

Because of " = (A V B) the ' U{=(AV B)} set is satisfiable, so it has
a o0 model.

|-(AV B)|, =150 |A], =0 and |B|, = 0.

Furthermore |—A|, = 1, so ¢ is a model of I' U {=A}.

But in this case I" £ A.

10. Prove the correctness of

A+ B
' (AD>B)

We indirectly suppose, I'; A |= B and T' [~ (A D B):

Because of I = (A D B) the ' U{=(A D B)} set is satisfiable, so it
has a ¢ model.

|-(A D> B)|, =150 |A|, =1 and |B|, = 0.

Furthermore |=B|, = 1, so g is a model of ' U {—B, A}.

But in this case I', A |~ B.

11. Prove the correctness of

r---4
r-A

We indirectly suppose, I' = —-—A and T' }£ A:

Because of T' = A the I' U {—A} set is satisfiable, so it has a ¢ model.
|-A], =1 so |-—A4|, = 0.

Furthermore |-——A|, =1, so ¢ is a model of I' U {=——A}.

But in this case I' £ == A.



12. Prove the validity of p A ¢ O ——p using the natural deduction.

0 0
p,q,prp pyq,p = —p

pyq - —p
pAqk——p
FpAgD-p

13. Prove the validity of =—p D (¢ D p) using the natural deduction.

_
—p,q b —mp
- p,qbp
——pt (¢ Dp)
F==p>(¢Dp)

14. Prove the validity of =(p A (p D ¢) A (p D —q)) using the natural
deduction.

0 0 0 0
p,pO¢pOqkp P,PO¢GPOqEpDg p,pO¢pOqghp PpPO¢pDgtpD g

P,PO¢pO gk q P,PO¢pD gt g
pP2OANPD-g) g p(PDON(PD—q) g
pPA(POONAN(PD g kg pPA(PD @A (PD gk g

F=pA(PDq)A(pD—g)

15. Prove the validity of =((¢ D —p) A (p A ¢)) using the natural deduc-
tion.

0 g2 p,p,q:bq q2p,p,q;FqgDp
g2 p,p.gkp q 2 -p,p,q;-p
qgDp,pAgkp g2 p,pAgEp

(@>-p)A(pAg tp (@a>-w)A(pAg)t-p

F=((gD>-p)A(pAq)



16. Prove the validity of =—p A ¢ D p using the natural deduction.

0
—mp,g b —omp
—p,qgtp
“pAgqbp
F-=pAgDp

17. Prove the validity of p D (¢ D ——p) using the natural deduction.

0 0
p,q,pEp P, q,p - —p

pyqt—p
pEqgD-p

FpD (gD —-p)

18. Prove the validity of =((—¢ D p) A (—p A —q)) using the natural
deduction.

0 0
—¢Dp,7p,7qgk—gDp =g D p,7p, gt g 0
=g D p,—p,7gbp =g D p,~p, g —p
=g D p,pA-gtp =g Dp,mpA=gk-p
(mgD>p)AN(pA=g)Fp (¢ D> p)A(-pA=g) = —p

F=((=¢ 2> p) A (=pA—q))



