Normal Forms

Literal
A literal is

— an atomic sentence (propositional symbol), or
— the negation of an atomic sentence
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Normal Forms

Literal
A literal is

— an atomic sentence (propositional symbol), or
— the negation of an atomic sentence

Clause

A disjunction of literals

Conjunctive Normal Form (CNF)

A conjunction of disjunctions of literals,
I.e., a conjunction of clauses

Example

(AV-B) A (BV—CV -D)
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Resolution

Inference rule

PV---VP_1VOVP1V...VFP Ry\V---VR;_1V-OVR;j1V...VRy,

PVvV---VP 1 VP 1V...VP \/Rl\/---\/Rj_l\/Rij...VRn
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Resolution

Inference rule

PV---VP_1VOVP1V...VFP

Ry\V---VR;_1V-OVR;j1V...VRy,

PVvV---VP 1 VP 1V...VP \/Rl\/---\/Rj_l\/Rij...VRn

Example

=P

W

B. Beckert: Kl fir IM — p.34



Resolution

Correctness theorem
Resolution is sound and complete for propositional logic,
i.e., given a formula o in CNF (conjunction of clauses):

o is unsatisfiable
iff
the empty clause can be derived from o with resolution
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Conversion to CNF

0. Given

Bi1 < (PiaVPy)

B. Beckert: Kl fir IM — p.36



Conversion to CNF
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Conversion to CNF

0. Given
Bi1 < (PiaVPy)
1. Eliminate <, replacing o = 3 with (o0 = B) A (B = «)
(Biq1= (Pi2VPy1)) A ((PiaVPy1)=B11)
2. Eliminate =, replacing o = 3 with —a. Vv 3
(=B1aVPi2VP1) AN (—(Pi2VP1)VB] )
3. Move — inwards using de Morgan’s rules (and double-negation)
(=B11VPi2VPy1) N ((mPi2 APy ) VB )
4. Apply distributivity law (\V over /A) and flatten

(mB11VPi2VP 1) AN (=Pi2aVB11) A (mPy1VB1)
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Resolution Example

Given

KB = (Bi1< (PiaVPy))A—By

o = —IP172
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Resolution Example

Given

KB = (Bi1< (PiaVPy))A—By

o = —IP172

Resolution proof for KB = «

Derive empty clause OO from KB A -0 in CNF

o 21\/B11 _‘B11\/P12\/P21 _‘Plz\/Bm _'Bl,l P1,2

12\/P21\/_'P12 11\/ 21 12\/P21\/_‘P21 _'Pz,l _‘Pl,z
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