Ubungsstunde 13



Resolutionskalkul

1. (Lemma 6.3. anwenden)
2. Formelnin CNF bringen (L{{ VLi, V..) A(Ly1 V Ly, V..) A..

3. Resolutionskalkul auf Menge anwenden und leere Menge
nerleiten
Lemma 6.2. A formula F is a tautology if and only if —F is unsatisfiable.

Lemma 6.3. The following three statements are equivalent:
1. {F,F,....F} E G,
2. (Fy1NFyN---NFy) — G isatautology,
3. {F\,Fs,...,F,,~G} is unsatisfiable.
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Aufgabe

(*) Beweisen Sie mit Hilfe von Resolution, dass die Formel
F=(-BA-D)V(mAANC)V(BA-AAN-C)V(AANBA-D)V (D)

cine Tautologie ist. (5 Punkte)



Aofede
A/GO['I l—ﬂl—lt\n éo\ L\J :F d"L TGV"D’UI'L (jﬂ.nw C[er an ’rF (,n((g?"&r. Uir' &,&u\ ql)o n;’J’ o(l-\ TZU’L/‘LNLG“GI, OL\U ’)F UQ(E'”&«——

2F 2 2((48544D) v G A1) (IS 2241 1C) v (A/z Ba1D) v (fD)>
= 7(7[‘)47‘[)),; 7(7,4,, C) A 7(E)/| 1A 4C) 4 -7(/4/, 8.4+0)4 4 ('D) (05. /quvcn)
= (1’3 vD) A LAV 2 A B vAC) 4 (24 vl vD) 4 (4D) (A Sugen, ofodle. '13‘1'“)

Die Mot snd clo: LB, DY, U, -3, L2064, 3, {24 8D}, 1D}

{ad, A C.A fA42¢8  L4,48,D)Y DY f4DY

N1A /
Lats, 43
\

21D, DY
L !
0N
A

P



Prenex Normalform

* Alle Quantoren am Anfang (ohne Negationen) und danach eine
Formel ohne Quatoren

» Beispiel: Vx3yVvz ((P(x,y) vV Q(f(a),2) A =(Q(z,v)))



Aufgabe

Finde eine Formel in PNF aquivalent zu:

—.Vx(P(x) V —|Q(y)) AJy(P(x)V Q(y))

Lemma 6.7. For any formulas F', G, and H, where x does not occur free in H, we have

1) —~(Vz F) = 3z -F;

2) —=(3z F) = Vz-F;

3) WVzF)A(VzG) = Vz (FAG) . )

9 @EF)v(@EG) = 3 (FVG) Lemma 6.9. For a formula G in which y does not occur, we have
5 VzVWyF = VyVzF; o Yz G = VyGlz/yl,

6) dxdyF = dydx F; e dzC = Ely G[T/'ly]

7) Ve F)AH = Vz(FAH)

8) (VzF)VH = Vz (FVH)

9) BzF)AH = 3z (FAH)

10) (3 F)VH = 3z (FVH)
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Aufgabe

12.5 A New Operator Q () (8 Points)
We extend predicate logic by a new operator © as follows:

Syntax: If F'and G are formulas, then (F © @) is a formula.
Semantics: A((F O G)) =1ifand only if A(F) =0and A(G) = 1.

Prove or disprove each of the following statements. Do not use any theorems or lemmas
from the lecture notes. Note that x may appear free in F', G or both.

a) For any formulas F' and G, we have
Ve (FOG) = (VzF)Q (VzG).
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