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Content

• Representing problems using logic

• Propositional logic

• Deduction in Propositional Logic - Prove using:
o Truth table

o Inference rule

o Robinson’s Method (Resolution Method)

o Forward Chaining and backward Chaining
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Propositional Logic (Cont)

Horn form
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Propositional Logic (Cont)

Generalized Modus Ponens rule
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Propositional Logic (Cont)

Literal, clause
• Literal is the smallest unit in 

propositional logic
• Positive literal: An 

atomic proposition 
without negation 
(e.g., P, Q, e, f)

• Negative literal: An 
atomic proposition 
with negation (e.g., 
¬P, ¬Q, ¬e, ¬f)

• A clause is a disjunction (OR, ∨) of 
literals. In CNF, formulas are 
expressed as conjunctions (AND, ∧) 
of clauses
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Propositional Logic (Cont)

Resolution
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Deduction in propositional logic

Definition

- Deduction = deriving conclusions logically from known premises

Method Approach Characteristics

Truth Table Exhaustive Simple but exponential complexity

Inference Rules Symbolic reasoning More efficient and structured

Resolution (Robinson) Contradiction-based Basis for theorem proving
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Deduction in propositional logic

Prove using Robinson method

- Proof by contradiction Method
- Assume the conclusion is false (¬c), then (p1 ٨ p2 ٨ ... ٨ pn ٨ ¬c)  leads to a 

contradiction
Step 0: Add ¬c into the set of premises.
p₁ ٨ p₂ ٨ ... ٨ pₙ → c
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Deduction in propositional logic

Prove using Robinson method
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Deduction in propositional logic

Prove using Robinson method
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Deduction in propositional logic

Prove using Robinson method
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Deduction in propositional logic

Prove using Robinson method
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Deduction in propositional logic

Prove using Robinson method

Note when select clause: Unit Preference

• Always prioritize choosing unit clause (clause with 1 literal)
• Resolution with unit clause creates shorter clause
• Shorter clause → easier to find contradictions
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Deduction in propositional logic

Exercise 1
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Deduction in propositional logic

Exercise 1 Prove that w and b are true from the given 9 premises.

A. Part 1: Proving b = TRUE
• Step 0: Add ¬b to the premise set

o Assume b is false, add ¬b to the premise set G.

• Step 1: Normalize to Conjunctive Normal Form (CNF)

Original premises:                    
1. v ⇒ w
2. (d ∧ m ∧ b) ⇒ w
3. u ⇒ (v ∨ ¬f)
4. (b ∧ c ∧ a) ⇒ v
5. (u ∧ e) ⇒ (¬m ∨ a)
6. e ⇒ (f ∧ m)
7. (e ∧ f) ⇒ u
8. ((c ∨ e) ⇒ b) ∧ e
9. b ⇒ (d ⇒ a)

CNF forms:
1. ¬v ∨ w
2. ¬d ∨ ¬m ∨ ¬b ∨ w
3. ¬u ∨ v ∨ ¬f
4. ¬b ∨ ¬c ∨ ¬a ∨ v
5. ¬u ∨ ¬e ∨ ¬m ∨ a
6. (¬e ∨ f) ∧ (¬e ∨ m)
7. ¬e ∨ ¬f ∨ u
8. (¬c ∨ b) ∧ (¬e ∨ b) ∧ e
9. ¬b ∨ ¬d ∨ a
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Deduction in propositional logic

Exercise 1 Prove that w and b are true from the given 9 premises.

Step 2: Split into sub-clauses
Clause set G:
- C1: ¬v ∨ w
- C2: ¬d ∨ ¬m ∨ ¬b ∨ w
- C3: ¬u ∨ v ∨ ¬f
- C4: ¬b ∨ ¬c ∨ ¬a ∨ v
- C5: ¬u ∨ ¬e ∨ ¬m ∨ a
- C6a: ¬e ∨ f
- C6b: ¬e ∨ m
- C7: ¬e ∨ ¬f ∨ u
- C8a: ¬c ∨ b
- C8b: ¬e ∨ b
- C8c: e (fact from premise 8)
- C9: ¬b ∨ ¬d ∨ a
- C10: ¬b (negated conclusion - proof by 
contradiction)

CNF forms:
1. ¬v ∨ w
2. ¬d ∨ ¬m ∨ ¬b ∨ w
3. ¬u ∨ v ∨ ¬f
4. ¬b ∨ ¬c ∨ ¬a ∨ v
5. ¬u ∨ ¬e ∨ ¬m ∨ a
6. (¬e ∨ f) ∧ (¬e ∨ m)
7. ¬e ∨ ¬f ∨ u
8. (¬c ∨ b) ∧ (¬e ∨ b) ∧ e
9. ¬b ∨ ¬d ∨ a
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Deduction in propositional logic

Exercise 1 Prove that w and b are true from the given 9 premises.

Step 3: Resolution process
• Iteration 1: Select clauses C8c and C8b (flexible 

selection mechanism)
o C8c: e

o C8b: ¬e ∨ b
o Res(C8c, C8b) = C11: b ✓ (new clause generated)

• Iteration 2: Select clauses C11 and C10
o C11: b
o C10: ¬b
o Res(C11, C10) = ⊥(empty clause - 

CONTRADICTION!)

Step 2: Split into sub-clauses
Clause set G:
- C1: ¬v ∨ w

- C2: ¬d ∨ ¬m ∨ ¬b ∨ w
- C3: ¬u ∨ v ∨ ¬f
- C4: ¬b ∨ ¬c ∨ ¬a ∨ v
- C5: ¬u ∨ ¬e ∨ ¬m ∨ a
- C6a: ¬e ∨ f
- C6b: ¬e ∨ m
- C7: ¬e ∨ ¬f ∨ u
- C8a: ¬c ∨ b
- C8b: ¬e ∨ b
- C8c: e (fact from premise 8)
- C9: ¬b ∨ ¬d ∨ a
- C10: ¬b (negated conclusion - proof by 
contradiction) Conduct similar steps part 2: w
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Deduction in propositional logic

Exercise 2
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Deduction in propositional logic

Forward reasoning (chaining)
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Deduction in propositional logic

Forward reasoning (chaining)
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Deduction in propositional logic

Forward reasoning (chaining)
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Deduction in propositional logic

Forward reasoning (chaining)
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Deduction in propositional logic

Forward reasoning (chaining)
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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)
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Deduction in propositional logic

Backward reasoning (chaining)
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Deduction in propositional logic

Backward reasoning (chaining)
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Deduction in propositional logic

Backward reasoning (chaining)
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Deduction in propositional logic

Backward reasoning (chaining)
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Deduction in propositional logic

Forward Chaining and backward chaining?
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Thank you!
You're now ready to explore the exciting world of AI!
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