Automated Theorem Proving, SS 2020. Seminar 7

1. Find the truth value of the formula F': V(P[z] = Q[f[z], a]) under the interpretation:

(D =1{1,2}
a[=:1
) fill] =1
. fr:D—D {f1[2]:1
Z%: L)—?{TaF} izg%z:g
. Qr1,1]=T Q1,2]=F
Qr: D? — {T,F} Qj[g’l]:]ﬁ‘ Qj[Q,Z]:T

\

(Hint: In the lecture notes you have Example 3 at page 8 partially solved. Consider
the case when = — 2.)

2. Bring the following formulae into Skolem Standard Form:

(a)
VEE((—'P[QS, yl A Qlz,2]) V Rz, y, z])

Ty 2z

(b)
W((EIP[x, z] A Ply, z]) = %IQ[x,y,u]).

Ty z

(Hint: see the examples from the lecture notes.)
3. Transform the formulae @1, @9, @3, @4, and —1) into a set of clauses, where:

®1 - VVHFﬂx,y,d

Ty 2

P2 : WWW(((P[x,y,u] A Ply, z,v] A Plu, z,w]) = Plx,v, w])A

TYZUVW

((P[z,y,u] A Ply, z,v] A\ Plz,v,w]) = P[u,z,w]))

w3 :  V(Plz,e,x] A Ple,z,x])

T

vy Y(Plz,i[z],e] A Pli[z],z,€])

xT

(3 (‘v’P[x,x,e]) = VYW(Plu,v,w] = Plv,u,w))

x uvw


https://www3.risc.jku.at/people/tjebelea/HomePage-ATP-Timisoara/FOL-2-Semantics_19-May-2020.pdf
https://www3.risc.jku.at/people/tjebelea/HomePage-ATP-Timisoara/FOL-3-Normal-Forms_21-May-2020

4. Prove by resolution that v is a logical consequence of p; and ¢, where:

pr: 3(Pla) A V(DW= Lie,y))

T Y

e2: ¥(Plel = V(@I = ~Llx.y))

z Y

¥ V(Dla] = ~Qlu])

(Hint: First transform the formulae o1, o, =) into their clausal form, and then apply
resolution to the obtained set of clauses.)
5. Prove by resolution that v is a logical consequence of 1, o, and @3 where:

P12 V(Qz] = —Pla])

x

e2: V((Rle] A QL) = 3(Tle,y] A STy))

T

ps: 3(Pla] AV(T[e,y] = Ply)) A Rla))

¥ 3(S[z) A Pla)

(Hint: First transform the formulae @1, @9, 3, =7 into their clausal form, and then
apply resolution to the obtained set of clauses.)



