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Content

• Representing problems using logic
• Propositional logic
• Deduction in Propositional Logic
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Deduction in Propositional Logic
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Deduction in Propositional Logic

Preparation clause

● Recall (from last week): 
converting any formula to CNF 
involves 4 steps: (eliminating ⇔, 
eliminating ⇒, pushing ¬ inwards, 
and distributing ∨ over ∧).

●  CNF is the AND of clauses;
●  A clause is the OR of literals.

Clause types
- Unit clause   : 1 literal
      C1: e      → "e is true"        (fact)
      C2: ¬w     → "w is false"       (negated goal)

- Binary clause : 2 literals
      C3: ¬e ∨ b → "if e then b"      (e ⇒ b)
      C4: ¬v ∨ w → "if v then w"      (v ⇒ w)

- General clause: ≥ 3 literals
      C5: ¬d ∨ ¬m ∨ ¬b ∨ w
      C6: ¬u ∨ v ∨ ¬f

- Empty clause ⊥: NO literals  → a CONTRADICTION  
(goal of refutation proof)
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Deduction in Propositional Logic

Resolution rule 
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Deduction in Propositional Logic

Prove using Robinson’s method

Proof by CONTRADICTION
To prove  KB ⊢ c :
  • assume the conclusion is FALSE → add ¬c to KB,
  • show that  (p₁ ∧ p₂ ∧ … ∧ pₙ ∧ ¬c)  leads to a contradiction.

   KB ⊢ c      ≡      KB ∧ ¬c  →  ⊥   (empty clause)

   KB ∧ ¬c  ──resolution──►  …  ──►  { u , ¬u }  ──►  ⊥

Robinson procedure
Begin
 1. Add ¬c to the premise set G.
 2. Convert all expressions in G to CNF.          
(4 steps — last week)
 3. Split each conjunction into separate 
clauses.
 4. Repeat:
      4.1 Choose two clauses A, B in G.
      4.2 If A, B are resolvable:
            compute Res(A, B);
            if it is a NEW clause, add it to G.
    Until the empty clause ⊥ is derived,
       OR no new clause can be generated.
End
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Deduction in Propositional Logic

Prove using Robinson’s method
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Deduction in Propositional Logic

Prove using Robinson’s method
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Deduction in Propositional Logic

Prove using Robinson’s method
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Deduction in Propositional Logic
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Deduction in Propositional Logic

Prove using Robinson’s method
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Deduction in Propositional Logic

Horn form
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Deduction in Propositional Logic

Generalized Modus Ponens rule
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Deduction in Propositional Logic

Forward reasoning (chaining)
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Deduction in Propositional Logic

Backward reasoning (chaining)
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Deduction in Propositional Logic

Backward reasoning (chaining)



Trong-Nghia Nguyen 27AI

Deduction in Propositional Logic
Exercises 2
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Deduction in Propositional Logic
Exercises 3
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Thank you!


