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Propositional Logic: exercises

Fausto Giunchiglia and Mattia Fumagalli (ref. Chiara Ghidini slides “PL Formalization” and Enzo Maltese sleides “PL Exercises”)



Expansion Rules of Propositional Tableau
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Tableaux: exercise 1

Is the the following formula satisfiable?
~((P A Q) = ==P)



Tableaux: Exercise 2

Is the following formula valid? (and satisifiable?)
(Pv Q)a=P)

(P v Q)
-P



Tableaux: Exercise 3

Is the following formula satisifable”?
-(P—=Q)A(PArQ—=R)—(P—=R))

(P—=Q)A (PAQ—=R)

(P—=Q)
(P A Q—R)
P
-R
-P Q
X -(P A Q) R
-P -Q



Tableaux: Exercise 4

Is the following argumentation valid?
PvQPv-QF -=P

PvQ
Pv-Q
~~P
-P



Tableaux: Exercise 5

Check the model for the following formula:
-(PvQ—=PnaAQ)

(P v Q)
-(P A Q)
P Q
-P -Q -P -Q
X X

I(P) = True; 1(Q) = False
|(P) = False; I(Q) = True

7



Tableaux: Exercise 6

Is the following argumentation valid?
P(P—-QHFP<—Q

P—Q
-(P — Q)



Reduction in CNF

CNF(p)
CNF(—p)
CNF(¢ — )
CNF(¢ A )
CNF(p V 9)
CNF(¢ =)
CNF(——¢)
CNF(=(¢ — ¥))
CNF(=(é A )
CNF(=(o V ¥))
CNF(—(¢ = 9))

p ifpeP

-p ifpeP

CNF(—~¢) ® CNF(%)

CNF(¢) A CNF(%)

CNF(¢) ® CNF(z)

CNF(¢ — ) A CNF(xp — ¢)
CNF(¢)

CNF(¢) A CNF(—)
CNF(~¢) ® CNF(—%)
CNF(=¢) A CNF(—)
CNF(p A =) @ CNF(h A —¢)



Convert a formula in CNF
d-("pvq)v(r—s)

(Cpva)v (TrvTs)

(77p A Q) v (T v TS)

(p A 7q) v (-r v 7s) NNF
(pvrv-os)a(tqv rv s)

Q(C —=7A) A (B A "A)

("C v 7A) A (B A TA)
("C v 7A) A (TB v 7A)
("C v 7A) A ("B v 7A)
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Convert a formula in CNF
Q(AAC)— (C— -A)

(AAC)v (C— A)
F(AAC)v (PC v 7A)
“Av Cv Cv A

“Av 1 C

d(A—B)—>A)—>A

-(-(-AvB)vA) VA
-((AA-B)vA)VA
-(AvA)A(Av -B)) vA
-Av -(Av -B)VvA
-(Av -B)

-AArB




