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o Case x — 0. We have
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— Case y — 1. We have
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e Case x — 1. We have
I
<ﬂx+y>c> =T iff for some d € D : <x+y>c>§zﬁl}@{yﬁd} =T
Y {z—1}
— Case y — 0. We have
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— Case y — 1. We have ...
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Example 2 (CNF) Prove the following by bringing the formulas into CNF
(vPll) =@ = 3(Pll=Q).
Solution. We have

(vpel) =@

- (\Zp[x]) vQ = (gﬂpm) vQ 3PV Q)

Further we have
1P = Q) = I(-Pl]vQ)
R |

Example 3 (Skolem Standard Form) Bring the following formula into Skolem
Standard Form

¥ ((ﬁP[q;7y] A Q[.’L‘,Z]) v R[m,y,z])

Y,z



Solution.
sz,lz ((_‘P[xay] A Q[SC,Z]) \% R[z,y,z])

= ¥ 3 (Plz,yl v Blz,y,2]) A (Qle, 2] vV Rlw,y, 2])
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v V((=Plz, flz]] v Rz, flal, glz]]) A (Q(x,glz]) v Rz, flz], glzl]))
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Example 4 (Skolem Standard Form) Bring the following formula into Skolem
Standard Form
v (HP[ac, z] A Ply, z]) = 3Q[x,y,u]

u
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Solution.

v (HP[x,z]/\P[y,zD = %Q[m,y,u]

T,y \z

= V—\(HP[JU,Z]/\P[y,zD vV 3Qx, y, u]
Ty z u
= Vv (VﬁP[ac,z]\/ﬁP[y,z]) vV 3Qz, y, u]
T,y \z u
< VYV (=Plz,z]V-Ply,z])) V 3IQ[z,y,u]
Yy, u
&V 3 (=Pr,2]V-Ply2]) V Qlz,y,ul
T,Y,2 U
¥ ~Ple,VPly2] v QL. ey,
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Example 5 ((Un)Satisfiability & (In)Validity) Prove that the formula
VP[z] A 3-P[y]
x y
is inconsistent.
Solution. We have
VP[z] A 3-Ply] = VP[] A - (VP[y]) = = VPz]A~ (VP[:E]) = F
z Y x Yy x x
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Example 6 Prove that the formula

¥Pls] = 3Pl

is valid.



Solution. We assume that the formula is invalid and derive a contradiction.
Hence, it exists an interpretation I under which the formula is false. That is

(gral) =
A

<3P[y1>I —F ~ <\;ﬂP[y1>I =

From the above we obtain that

i I
<VP[$]> = <VﬁP[y]> which is a contradiction
x y



