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Exercise 1 Propositional Logic (20 Points)

2)

b)

Write the truth tables of :

e “AAB

e A= B
(mA) VA
AN(BVC)
AV (BA-CO)
A= (-BAC)

(6 Points)

Prove with transformations following equivalences and mention at each
step what rule (commutation, association, De Morgan, etc.) you apply.

e ~aANf=-(BVa)
e (aN=BVy)=(yVa)A(yV-b)
e asf=(-aN-p)V(BAa)
(6 Points)

Demonstrate which characteristics (tautology, contradiction, satisfiable)
have this formulas with transformations or truth tables. Explain all your
steps.

(a) -(A= (B=0C))V(AvBVvV-0))
(b) ~((AA-B)vVC)V (A= B)=0C))

(4 Points)

Prove G from F using the proof method suggested by the scripts.

G := (is_penguin A cannot_fly)

F = {has_feathers, walks_only,

(is_bird N\ cannot_fly) = is_penguin,

has_feathers = is_bird,

(is-bird N\ walks_only) = cannot_fly}

Consider that each derivation can be used with F ones for new derivations.



Basic rules for derivation

premise conclusion name

GeF FEG assumption
FrHG FCF F'-a monotonicity

F -G FEG double negation
FEEFFHG FEFEANG A-introduction
FEFAG FEF A-elimination
FEFAG FFEGAF A-symmetry
FEF FEFEVGE V-introduction
FrFFvVG,

Fu{F}-H FU{G}+-H Fr+H v-elimination
FEEVE FFHGVF V-symmetry
FU{ti+d FHF =G — -introduction
FFEFFF =G FEG — -elimination
FEF FF(F) ()-introduction
FF(F) FEF ()-elimination

FH((FAG)AH)
FH((FVvG)vH)

FEHFANGAH A-parentheses rule
FFFvGvVvH v-parentheses rule

(4 Points)



